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ExTRACT from the Act of Parliament 
concerning the Longitude, made in the 
Fifth Vear of the Reign of his preſent 


- A e * 1 
AMajeſty. x. | 
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HEREAS the Publication of Nautical Almanacs 
conſtructed by proper Perſons, under the Direc- 
tion of the ſaid Commiſſioners, would greatly contribute 
to make the ſaid Lunar Tables more generally uſeful; Be 
it further Enacted, by the Authority aforeſaid, That it 
ſhall and may be lawful to and for the faid Commiſſioners 
to cauſe ſuch Nautical Almanacs, or other uſeful Tables, 
to be conſtructed, and to print, publiſh, and vend, or cauſe 
to be printed, publiſhed, and vended, any Nautical Alma- 
nac or Almanacs, or other uſeful Table or Tables, 
which they, or the major Part of them, ſhall, from time 
to time, judge neceſſary and uſeful, in order to facilitate 
the Method of diſcovering the Longitude at Sea; any 
Law, Statute, excluſive Privilege, private Charter, or 
other Cuſtom, to the contrary thereof notwithſtanding. 


Andbeit Enacted, by the Authority aforeſaid, That no 
Perſon or Perſons ſhall print, publiſh, or vend, or cauſe to 
be printed, publiſhed, or vended, any Nautical Almanac 
or Almanacs, or other Table or Tables conſtructed under 
the Direction of the ſaid Commiſſioners, without being firſt 
licenſed by the ſaid Commiſſioners, or the major Part of 
them: And if any Perſon or Perſons not ſo licenſed, or * 
not being authorized by. the Perſon or Perſons ſo licenſed 
by the ſaid Commiſſioners, ſhall print, publiſh, or vend, 
or cauſe to be printed, publiſhed, or vended, any ſuch 
Nautical Almanac or Almanacs, or other Table or 
Tables, every ſuch Perſon or Perſons ſhall, for every Copy 
of ſuch Nautical Almanac or Table ſo printed, pub- 
liſhed, or vended, forfeit and pay the Sum of Twenty 
Pounds; to be recovered by Action of Debt, Bill, Plaint, 
or Information, in any of his Majeſty's Courts of Record 
at Weſiminſter; and that One Moiety of fuch Penalty and 
Forfeiture ſhall be to his Majeſty, his Heirs and Succeſ- 
fors, and the other Moiety to him or them that ſhall pro- 
feente, inform, or ſue fer the ſame, 
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ExTract of an Act for the Repeal of all former 
Acts concerning the Longitude at Sea, excepwſo | 
much thereof as relates to the Appointment and 
Authority of the Commiſſioners thereby conſti- 
tuted, and alſo ſuch Clauſes as relate to the con- 
ſtructing, printing, publiſhing, vending, and 
licenſing of Nautical Almanacs and other uſe- 
ful Tables; and for the more effectual Encou- 
ragement and Reward of ſuch Perſon and Per- 
ſons as ſhall diſcover, a Method for finding the 
ſame, or ſhall make uſeful Diſcoveries in Navi- 
gation z and for the better making Experiments 
relating thereto: Made in the Fourteenth Year 
of the Reign of his preſent Majeſty. | 


B it Enacted by the KinG's Moſt Excellent Majeſty, by 
and with the Advice and Conſent of the Lords Spiri- 
tual and Temporal, and Commons, in this preſent Par- 
liament aſſembled, and by the Authority of the ſame, That 
each and every of the faid recited Acts (ſave and except 
ſuch Clauſe and Clauſes in each or any of them as relate to 
the Appointment or Authority of all or any of the Com- 
miſſioners thereby reſpectively conſtituted, and alſo ſuch 
Clauſe and Clauſes as relate to the conſtructing, printing, 
publiſhing, vending, and licenſing of Nautical Almanacs, 
and other uſeful Tables) ſhall, from and after the Twenty- 
fourth Day of June One thouſand Seven hundred and Se- 
venty-four, be, and are hereby repealed. | 

And, for a due and ſufficient Encouragement to any 
Perſon or Perſons who ſhall diſcover any Method or Me- 
thods for finding the ſaid Loogitude, Be it Euacted by the 
Authority aforeſaid, That tbe Firſt Author or Authors, 
Diſcoverer or Diſcoverers, of each and every ſuch Me- 
thod or Methods, his or their Executors, Adminiſtrators, 
or Aſſigns, ſhall be intitled to and have the Rewards or 
Sums of Money herein-after mentioned; that is to ſay, In 
caſe the Method propoſed ſhall be, by means of a Time- 
keeper, the Principles whereof have not hitherto been 
made public, to the Reward or Sum of Five thouſand 


2 2 Pounds, 
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Pounds, if ſuch Method determines the ſaid Longitude to 
One Degree of a great Circle, or Sixty geographical 
Miles ; to the Reward or Sum of Seven thouſand Five 
hundred Pounds, if it determines the ſame to Two Thirds 
of that Diſtance; and to the Reward or Sum of Ten 
thouſand Pounds, if it determines the ſame to One Halt 
of the {aid Diſtance : Which reſpective Rewards ſhall be 
due and paid when ſuch Method ſhall have been ſufficiently 
tried by the following Experiments and Voyages to be 
made and performed by ſuch Perſons, and under ſuch Re» 
ſtrictions, as the ſaid Commiſſioners for the Diſcovery of 
Longitude at Sea reſpectively conſtituted by the above- 
recited Acts, or the major Part of them, ſhall think fit to 
appoint and direct; (that is to ſay), When and ſo ſoon as 
Two or more Time-keepers of the ſame Conſtruction ſhall 
have been tried at the ſame Time, for the Space of 
Twelve Months, at the Royal Obſervatory at Greenwich, 
then in Two Voyages round the Iſland of Great Britain, 
in contrary Directions, and in ſuch other Voyages to dif- 
ferent Climates as the ſaid Commiſſioners ſhall. think fit to 
direct and appoint; and after their Return from ſuch 
Voyages, or any of them, for ſuch longer Time, at the 
ſaid Obſervatory, not excceding Twelve Months, as the 
ſaid Commiſſioners ſhall judge neceſſary ; and alſo when 
and ſo ſoon as the ſaid Commiſſioners, or Two Thirds of 
them at the leaſt, ſhall, after ſuch Experiments and 
Voyages have been made and performed as aforeſaid, have 
declared and determined that ſuch Method is generally 
practicable and uſeful, and ſufficiently exact to determine 
the Longitude at Sea withip the Degrees or Limits afore- 
ſaid, in all Voyages for the Space of Six Months, (Impedi- 
ments from cloudy and hazy Weather excepted) ; and alſo 
when and ſo ſoon as the Principles and Practice of ſuch 
Method are fully diſcovered and explained to the Satisfac- 
tion of the ſaid Commiſſioners, or Two Thirds of them 
at leaſt ; and ſuch Author or Authors, Diſcoverer or Diſ- 
coverers, ſhall have delivered up and aſſigned over to the 
ſaid Commiſſioners, for the Uſe of the Public, the abſo- 
Jute Property of ſuch Time-keepers as ſhall have 1 
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| EXTRACT, G, 
tried by ſuch Experiments add Voyages as aforefaid, to- 
gether with all Plates, Deſeriptions, Theories, and Ex- 
planations belonging or relating to the ſame, and which 
ſhall contain the Whole of ſuch Diſcovery of the Longi- 
tude ; and in caſe the Method propoſed ſhall be by meang 
of improved Solar and Lunar Tables, then and in ſuch 
Cafe the Author or Authors of ſuch improved Solar 999 
Lunar Tables, their Executors, Adminiſtrators, or Aſſigns, 
ſhall be intitled to and have the Reward or Sum of Five 
thouſagd Pounds, if ſuch Solar and Lunar Tables ſhall 
rove ſufficiently exact to ſhew the Diſtance of the Moon 
the Sun and Stars in the Heavens within Fifteen Se- 
conds of a Degree, anſwering to about Seven Minutes of 
Longitude, after making an' Allowance of Half a Degree 
for 8 Errors of Obſervation ; and when it ſhall appear 
to the Satisfaction of the ſaid Commiſſioners, or Two 
Thirds of them at leaſt, that ſuch Tables are conſtrued 
intirely upon the Principles of Gravitation laid down by 
Sir Jaac Newton (except with reſpect to thoſe Elements 
which muſt neceſſarily be taken from aſtronomical Obſer- 
vations), and alſo when the Truth of ſuch Tables ſhall have 
been further confirmed and proved by Compariſon with a 
Series of aſtronomical Obſervations made during a Period 
of Eighteen Years and a Half, which is deemed the Period 
of the Irregularities of the Lunar Motions ; which Reward 
ſhall be due and paid, when the ſaid Commiſſioners, or 
Two Thirds of them at leaſt, ſhall have declared and de- 
termined, that ſuch Tables are ſufficiently exact to ſhew 
the Diſtance of the Moon from the Sun and Stars in the 
Heavens, within the Limits above-mentioned ; and alſo 
when the Author or Authors of ſuch improved Solar and 
Lunar Tables, his or their Executors, Adminiſtrators, or 
Aſſigns, ſhall have delivered up and aſſigned over to the 
ſaid Commiſſioners, for the Uſe of the Public, the abſo- 
late Right and Property to and in the ſame, together with 
the Theory relating thereunto; and in cafe any other Me- 
| thod ſhall be propoſed for finding the Longitude at Sea 
beſides thoſe before-mentioned, that then and in ſuch Caſe 
the Firſt Author or Authors, Diſcoverer or Diſcoverers, of 
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a ſuch Method, his or their Executors, Adminiſtrators, 
or Aſſigns, ſhall be intitled to and have the Reward or 
Sum of. Five thouſand Pounds, if it ſhall determine the 
ſaid Longitude within One Degree of a great Circle or 
Sixty geographical Miles; to the Reward or Sum of Seven 
thouſand. Five hundred Pounds, if it ſhall determine the 
ſame to Two Thirds of that Diſtance ; and to the Reward 
or Sum of Ten thouſand Pounds, if it ſhall determine the 
ſame to One Half of the ſame Diſtance ; which reſpective 
Rewards ſhall be due. and paid, ſo ſoon as the ſaid Com- 
miſſioners, or Two Thirds of them at leaſt, ſhall, after 
proper Trial have been made by their Appointment and 
Direction, have determined that ſuch Method ſhall be ge- 
nerally practicable and uſeful for finding the Longitude at 
Sea within the reſpective Limits above-mentioned. 
And be it further Enacted, by the Authority aforeſaid, 
That when and ſo ſoon as any ſuch Method or Methods, 
for the Diſcovery of the ſaid Longitude, ſhall be tried, as 
before · mentioned, and found practicable and uſeful at 
Sea, and ſufficiently exact to determine the Longitude 
within any of the Degrees or Limits aforeſaid, the ſaid 
Commiſſioners, or Two Thirds-of them, ſhall certify the 
ſame, under their Hands and Seals, to the Commiſſioners 
of the Navy for the Time being, together with the Name 
or Names of the Perſon or Perſons who ſhall be the Aus 
thor or Authors of ſuch Method or Methods ; and upon 
the Receipt of ſuch Certificare, the ſaid Commiſſioners of 
the Navy are hereby authorized and required to make out a 
Bill or Bills upoh the Treaſurer of the Navy for the re- 
ſpective Sum or Sums of Money to which the Author or 
Authors of ſuch Propoſal, his or their Executors, Admi- 
niſtrators, or Aſſigns, ſhall be intitled by virtue of this 
Act; which Sum or Sums the ſaid Treaſurer is hereby 
required to pay to the ſaid Author or Authors, their Exe- 
cutors, Adminiſtrators, or Aſſigns accordingly, out of any 
Money that may be in his Hands unapplied to the Uſe of 


the Navy, according to the true Intent and Meaning of 
this Act. 


And 
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Aud be it further Enacted, by the Authority aforefaid, 
That the ſaid Commiſſioners for the Diſcovery of 'Lon- 
itude at Sea, or any Five or more of them, ſhall have 
Tull Power and Authority to hear and receive any Pro- 
poſal or Propoſals that ſha]l be made to them for diſcover- 
ing the ſaid Longitude, or for making any other uſeful 
Improvement in Navigation; and in caſe the ſaid Com- 
miſſioners, or any Five or more of them, ſhall be ſo far 
ſatisfied of the Probability of any ſuch Diſcovery or Im- 
vement as to think it proper to cauſe Experiments to 
8 thereof, they ſhall certify the ſame, together with 
the Names of the Author or Authors af ſuch Propoſal or 
Propoſals, under their Hands and Seals, to the Commiſ- 
ſionets of the Navy, who are hereby authorized and re- 
quired to make out a Bill or Bills upon the Treaſurer of 
the Navy for any Sum or Sums of Money as the ſaid Com- 
miſſioners for the Diſcovery of Longitude at Sea, or any 
Five or more of them, ſhall think neceſſary for making ſuch 
Experiments ; which Sum or Sums the Treaſurer of the 
Navy is hereby required to pay immediately to ſuch Perſon 
or Perſons as ſhall be appointed by the ſaid Commiſſioners 
to make thoſe Experiments out of any Money which ſhall 
- in his the ſaid Treaſurer's Hands unapplied as afore- 
aid. 

And be it further Enacted, by the Authority aforeſaid, 
That if any Perſon or Perſons ſhall make any Diſcovery 
for finding the Longitude at Sea, which, though not of 
ſo great Uſe as to be intitled to any of the great Rewards 
above ſpecified, ſhall nevertheleſs be adjudged by the ſaid 
Commiſſioners for the Diſcovery of Longitude at Sea, or 
the major Part of them, to be of conſiderable Uſe to the 
Public, or ſhall make any other Diſcovery or Diſcoveries, 
Improvement or Improvements, uſeful to Navigation ; then, 
and in ſuch Caſe, ſuch Perſon or Perſons, his or their Exe- 
cutors, Adminiſtrators, or Aſſigns, ſhall, from time to time, 
have and receive ſuch leſs Reward or Sum or Sums of 
Money as the ſaid Commiſſioners, or the major Part of 
them, ſhall think reaſonable ; and certify accordingly, 
under their Hangs and Seals, to the Commiſſioners of the 


Navy, 
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Navy, who are hereby authorized and required to make 
out a Bill or Bills upon the Treaſurer of the Navy for any 
ſuch Sum or Sums of Money, which the ſaid Treaſurer is 
hereby authorized and required to pay immediately, to ſuch 
Perſon or Perſons, his or their Executors, Adminiſtrators, 
or Aſſigns, out of any Money that ſhall. be in his the fald 
Treaſurer s Hands unapplied as aforeſaid. b 
Provided alſo, and it. is hereby further Euacted, That 
in caſe any Perſon or Perſons who ſhall and may have re- 
ceived any Sum or Sums of Money, by virtue of this Act, as 
a Reward for any Method of diſcovering. the Longitude at 
Sea, ſhall afterwards become intitled to any of the greater 
Rewards appointed by this Act, for or on account of the 
ſame Method; that then, and in ſuch Caſe, ſuch Sum or 
Sums of Money as they ſhall or may have received as afore- 
| faid ſhall be conſidered as Part of ſuch greater Reward, 
and deducted therefrom accordingly ; and that no Perſon 
ſhall-receive more in the Whole for any One Method for 
diſcovering the Longitude at Sea than the greateſt n 
Wen for ſuch Method by this Act. 
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By the Comirs510nmRs appointed by Acts of Pat- 
liament for the Diſcovery of the Longitude at Sea; 
and for examining, trying, and' judging of all 


Propoſals, Experiments, and Improvements re- 
lating to the ſame. 1 "© 
WW EREAS we have employed proper Perſons to 
VVV { compute Nautical Almanacs and Aftronomical 
Ephemerides for the Years 1787, 1788, 1789, 1790, 
1791, and 1792, which will greatly contribute to make 
the Lunar Tables conſtructed by the late Profeſſor 
MAYER of Gottingen (which you have already printed 
with our Authority) more generally uſeful; and whereas 


we think fit to employ you to print the ſaid Nautical Al- 


manacs and Aſtronomical Ephemerides: We do there- 
fore, in purſuance of the Power veſted in us by Act of 
Parliament, hereby licenſe, | authorize, and impower 
you to cauſe the ſame to be printed, together with ſuch 
other uſeful Tables for facilitating the Method of diſcover- 
ing the Longitude at Sea, as ſhall have been conſtructed 
under our Direction, and will be delivered to you by the 


Reverend Dr: Nzvit MasKELYNE, his Majeſty's 


Aſtronomer Royal at Greenwich; and for ſodoing this ſhall 


be Jour ſufficient Warrant. Given under our Hands and 


the 13th Day of February 1783. 


| How RE (L. S.) 
C. W. CoRNWALL(L. Ss) 
H. Dundas LS) 
T.FRAnNKLAND (L.S. 
Ron NE v "(LS 
. Young (L.S.) 
To Mr. Wittram eyPaEL II. S. 
 RicHARDSON, os. Banxs (L.S.) 
Printer in the Strand. .MASKELYNE(L-:S.) 
J. SmiTH (L.S. 
E. WARING (8 
A.SytyHERD (L.S.) 
J. MARRIOTT (L.S.) 
T. OR DE L. S.) 
G. Ros E ; (8. 
P. STEPHENS L) 
| C. MipprETO (L.S 
By Command of the Commiſſioners, c 


H. PARK IA, Secretary 
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for the Diſcovery of the Longitude > ea; and for exa- 
mining, trying, and judging of all 9 5 „Experi- 
ments, and Im roverents I relating to the ſave, ö 
HEREAS we think fit to empl the 
room of Mr. John Nourſe ee ubliſh 
und vend, * to cauſe to 0 * bel and N Ki ſuch 
Nautical Almanacs and Aſtronomical E pkeriierides, and 
likewiſe all ſuch other uſeful Tables, Conſtructed under 
our Direction, as have hitherts bee ep printed by Mr. 
William Richardſon, from the Year 176) to the preſent 
Time, and alſo ſuch as may henceforward be printed 
him, or any other Perſoti employed by us for the Purpoſe, 
for the ſeveral Years next enſuing, down to the Year 1992 
Incluſive. We do therefore, in purſuance of the Power 
velted in us by Act of Parliament; hereby, licenſe, au- 
thorize, and impower you to publiſh and vent, and to 
cCauſe to be publiſhed and vended, ſuch Nautical Alm. 
nacs and Aſtronomical Ephemerides, as well as ſuch other 
uſeful Tables; conſtructed under our Direction, as have 
| Hitherts been printed by Mr. William Richardſon from tlie 
Year 1767 to the refer Time, and alſo fuch as may 
henceforward be eld ted by Him, or any other Perſon em- 
ployed by us for the Purpoſe; for the ſeveral Years next 
enſuing down to the Year 1992 incluſive. For which 
this ſhall be your Warrant. Given under our Hands and 
Seals at the Admiralty, the 7th Day of December 1782. 
Keyeer (L.S. 
C. W. Cox xWATIL (L. S.) 


T. FxanxLand (L.S. 
„ Ropxzx (L.S. 
. Younc l 7 (L.S 
. HaRLano (L. S.) 
f Hows | LS. 
os. BANK irs) 
« MasKELYNE E 
To Wade rhe MSLY; 3 Honour _ 
i OMITH > 
Bookſeller in the Strand. RES. 18 


A. SHEPHERD (L.S.) 
.ManrtiotT (L.S. 


Oo R (L.S. 
G. Ros x (L. S. 
P. SrzrH Ius (L.S. 


S.) 
M (LS. 
n > 


Iy Command of &; Commifſfioners, 
H. PARKER, Secretary. 


HE Commiſſioners of — Foo in pur- 
4 ſuancę of the Powets veſted in them by 
Act of Parliament, preſent the Public with 
the Nautical, ALMayac and ASTRONOMICAL. 
ErneMER1s for the Year 1789, being the Twenty- 
third Impreſſion, to be continued annually; a 
Work which muſt greatly contribute to the Im- 
provement of Aſtronomy, Geagraphy,. and Na- 
vigation. This EHM ER Is contains ae Thing 
eſſential to general Uſe that is to be found in 
any Ephemeris hitherto publiſhed, ' with many 
ather uſeful and intereſting Particulars never yet 
offered to the Public in any Work of this Kind. 
The Tables of the Moon had been brought by the 
late Profeſſor Ma vER of Gottingen to a ſufficient 
Exactneſs ta determine the Longitude at Sea, within 
8 as appeared by the Trials of ſeveral 
erſons who made Uſe of them. The Difficulty 
and Length of the neceſſary Calculations ſeemed 
the only Obſtacles to hinder them from becoming 
of general Uſe : To remove which this, Eenz- 
MER1S was made; the Mariner being hereby re- 
lieved from the Neceſſity of calculating the Moons 
Place from the Tables, and afterwards-camputing , - 
the Diſtance to Seconds 11 Logarithms, which 
ä . 


are 


PREFACE, 
are the principal and only very delicate Part of the 
Calculus ; ſo that the finding the Longitude by 
the Help of the ErHEMERISs is now in a- Manner 
reduced to the Computation of the Time, an Ope- 
ration equal to that of an Azimuth, and the Cor- 
rection of the Diſtance on account of Refraction and 
Parallax, which is alſo rendered very eaſy by either 
of the Two Methods invented by Mr. Lyons and 
Mr.DunTaornt, and publiſhed in the Firſt Edition 
of the Tables requiſite to be. uſed with the Eynz- 
MERIS, and ſince, with Improvements, in the Se- 
cond Edition of the ſame Tables; or by either of 
the Two Methods annexed to the ErHEMERISs of 
1772, being both Improvements of the Method 
which I formerly publiſhed in the BRI MARI- 
NER's GuiDE and PHiLoSOPHICAL TRANSACTIONS, 
the Firſt by myſelf, and the Second by Mr. GzorGE 
WITCHELL, Which are now alſo annexed to the Se- 
cond Edition of the ReqQuisIte TABLES; but ſtill 
more ſo by the GENERAL TasLEs for correcting 
the apparent Diſtance of the Moon and a Star 
or the Sun from the Effects of Refraction and 


Parallax, computed at great Expence. by Order of 
the Commiſſioners . of Longitude, and publiſhed 
under the Care of Dr. SyuzenzrD, Plumian Pro- 


feſſor of Aſtronomy and experimental Philoſophy, 


— —— — . - 1 


All the Calculations of the EPHEMER1S relating 


py * 


to the Sun were made from Mr. MA VERS 
laſt Manuſcript Tables, received by the Board of 
| Longitude after his Deceaſe, which have been 
printed under my Inſpection, and publiſhed 
in 1770; but the Calculations of the Moon, which 
had been made ſince the Year 17759 incluſive from 
—_ | | new 
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new Tables, improved from Mavyzs' s Tables 
compoſed by Mr. Cnaxtes Mason, under my 
Direction, from Calculations made by Order of 
the Board of Longitude, upon the Series of Lunar 
Obſervations made by the late Dr. BzavLey, and 
publiſhed. in the Nautical Almanac of 1774, are 
in this EpHREMERIS, for the Firſt time, computed 
from Tables till farther corrected by Mr. Mason, 
and rendered more exact by the Addition of Eight 
Equations to the Number in Mavzx's Tables, 
taken from Mavyzrx's Theory, but ſettled as to 
the Maxima from the ſaid Obſervations, and the 
Whole being calculated to Tenths of a Second. 
Theſe new Tables, when compared with the above- 
mentioned Series of Obſervations, a proper Allow- 
ance being made for the unavoidable Error of Ob- 
ſervation, ſeem to give always the Moon's Lon- 
gitude in the Heavens correctiy within 30 Seconds 
of a Degree; which greateſt Error, added to a 

offible Error of One Minute in taking "ths Moon's 
Diſtance from the Sun or a Star at Sea, will at a 
Medium only produce an Error of 42 Minutes of 
Longitude. The Error of the ſame Tables in 
Latitude ſeems never to exceed a Minute, which 
will but triflingly affect the computed Diſtances of 
the Moon from the Sun and zodiacal Stars ſet down 
in the EPHEMER15, 

The Calculations of the Planets, and of. the 
Eclipſes of Jupiter's Satellites were calculated 
from the Tables of Mr. WARGENTIx, annexed 
to M. DE La LAxpz's Aſtronomy, excepting tae 
Eclipſes of [i mal s Second Satellite, which were 
inſerted in this EPpHEMER1S for the Ninth time from 
new Tables tranſmitted to me from their learned 


Author. 


P.K.E. FA; CE 
Author Mr, WazeryTin, Secretary tg he Royal 


Academy of SIT we at No N and pub: 
liſhed af the End of the Nautica ee of 
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ExvpLavitidh of de Thirty uſed in the 
e le the. WP REMED IS: 77 2 He 
Tre PLANETS, &. 


Sun. he Earth. 
e Moon. ars. 
: rcury. upiter F 
Venus. * Saturn. 5 
The Moon's, or any other Planet's Aſcending Node. 
The Deſcending Node. | 


Q 

5 88 = e —_— in the ſame Ts 
ꝙ Oppoſition, or Planets ſituated in oppoſite Longitudes 
diferiog 6 Signs from each other. ; 


8 Signs of the Zodiac. 

1. & Taurus. 7. M Scorpio. 
2. IT Gemini. 8. J Sagittarius. 
3. S Cancer, 9. M Capricornus 
4. & Leo. 10. 29 8 
5. N Virgo. 11. X Pi 


ECLIPSES for the TE AA 1789. 
May 8. ( eclipſed, inviſible:  H.M. 
nning = — — — 20, 38 
Middle — — — — 221.31 
End — — — — — 22,24 
| Digits eclipſed 20. 544 on C northerũ Limb. 
May 24. O eclipſed, inviſible: 5 | 
6 at 10Þ®, 20/4 in Long. 2% P. 3/. (S Lat. 30018. 
© will be centrally eclipſed on the Merid. at 
| 106. 18, in Long. 154% Weſt, and Lat. 11 South. 
Nov. 2. (eclipſed, viſible : H. M. 
ning — — — = 11.27 
Middle — — — — 12, 32 
End — — — — — 13:3 | 
Dig. eclipſed 30. 40“ on Cs ſouthern Limb, 
16. O eclipſed, inviſible : NN. | 
G at 15*, 29' in Long. 7*. 25% 16. ('s Lat. 33' N. 
© will be centrally eclipſed on the Merid. at 15 
z2' in Long. 129% Eaſt, and Lat. 14 North. 
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K — + G4 
n + 153 
55,8 — or 
: — 8 RG hin _—_—_ 4 475 
Jan. * — nj 27. . — 6 1 15 
a — $3» OE 
4 — 1 2,0 = 
2 1 2 23. 27. 525 
Oct. I, _— 
Dec. 31.7 | 
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* -## 5 
2 1125 
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25 £5 : / Phaſes of the Moon. 
S ol a Sundays, Holidays, &c. | 
9978 MELT 
"01 7 ir arter— 4. 4. 2 
— — Full Moon — 11, F. 46 
1 Th. |Circumcifion. Laſt Quarter — 17. 20. 39]. 
2 F. N 5 New Moon — 25. 18. 21 
3 [Sa. 4 
— — —— Ot Phenomena. 
4 u. [2d Sun. after Chriſtmas, 
; 5 : M. : D. H. M. 
6 Tu. [Epiphany. 6.18.15 ( Þ 
7 W. 8.15.30 48 | 
Th. Lucian. 9. 4.14 Em. of 3 
9 F. S8. of q s cent. 
Io Za. 19. 7 (10 
— 5 10. 0.36 C n 
11 [SA. / Sun. after Epiphany. 13% 0H. 
12 [M. 11. 2 Ser. d. L. 400 
13 Tu. Hil. Cam. Ter. begins. 12. 10.22 (1 ad à S 
14 [W. Oxf. Term begins. 9.43 Im. of 2 ad « G 
15 [Th. * 0 S. of C 
16 F. cent. 
17 8a. 10.50 Em. & 2,1 North. 
. Im. of 1001 
18 Su. 2d Su. aft. Epi. Q. Char. S. of Cs cent. 
19 |M. [birth-day kept. Priſca. 15.57 Em. « 6/4 South. 
20 [Tu. Fabian. In 8 —— of St. 13. 3.59 U N 
21 [W. Agnes. [Hil. 1 ret.“ 12. 1 CT Q 
22 [Th. Vincent. - fig. 4-32 (e 
23 F. Hilary Term begins. } 19. o. 38 Oenters x7 
24 Ca. 34 7.50 Clad iz 
„ AE 2 8 20. 1.38 * 
2c [Sa. [3d Sun. aft. Epi n- 7 m | 
28 M. ” * [verfion f St. Paul. 2 2. 15 To Ciad uT 
27 Tu. Pr. Au. Fred. born. In 15 21. 9 (12 $f 
28 W. [days of St. Hil. 2 tet. 30. 2 0 57 d. L. 26. 
29 TH. * BEE 
30 F. K. Charles I. martyr. * 
31 [Sa. | 
I 7 hog = — 


4 


[ 


ARY 1789. 


—— 
bY 
wed |: 


"TANU II 
e - Sun's {| Sun's br _ 
== | <=S Sun's | Right Aſc.] Declin. ſof Lime. Diff 
E Longitude. | in Time. | South. - Add. 
[ESO —————————- 
hl? 5 S. D. M. S.] H. M. S. D. M. S.] M. S. 8. 
ru. 9. 11.38.10 18. 50.36, 60 22.57.18 4 23,0 128 & 
2 F. 9. 12.39.22 18.55. 1,3] 22.51.45] 4. 51,0 570 
3 a. 9. 13.40.33 [18.59.2545] 22.45.43 878272 
4 a. ge 14.41.44 [19. 3.49, 3] 22.39.15 5.486, 7 
|- 5 IM. | 9. 15.42.54 19. 8.12, 7 22.32.20] 6. 12,5 8 . 
— | — | 26,2 
6 [Tu. | 9. 16.44. 4 [19.12.35,5| 22.24.58] 6. 38,7 2857 
| 1 W. | 9. 17.45.13 19. 16.57, 8 22.17. 9 7. 1.425, 
8 [Th. 9. 18.46.21 [19.2 1.19, 6 22. 8.55] 7. 294 3456 
9 F. | 9- 19.47.30 19.25.40, 8] 22. 0.14 7. 5442 A. 
110 [Sa. | 9. 20.48.37 19.30. 1,4] 21.51, 8 8. 18, 1] 929 
- — — — — 2374 
11 [Fa. 9. 21.49.43 19.34.21, 21.41.37] 8. 41, 502,8 
{ 12 [M. 9. 22.50.50 9. 38.40, 8 21. 31.40 9. 413]. » 
13 [Tu. | 9.23.51.56 19.42.59, 60 21.21.18] 9. 26,5 2175 
14 [W. | 9.24.53. 1 19.47.17, 7] 21.10.32 9. B, dog 
15 [Th. | 9. 25.54. 6 19.5 1.35, 1 20.59.2110. 8,805 
_ | | 20,1 
16-|F. 9. 26.55.11 [19.55.51,9] 20.47. 4% lo. 28,919 4 
17 Sa. | 9. 27.56.15 |20. o. 8, 0] 20. 35. 40910. 48,4188 
18 [Sa. | 9. 28.57.19 20. +2393 20.23.26|11. 1»2].g'% 
19 [M. 9. 29.58.23 [2o. 8.38, 0] 20,10.42|11. 25,2 , : 
20 [Tu. Iro. 0.59.26 [20.12.51,9] 19.57.3411. 42,5 * 
— EY PESTITIEET — 10, 
| 21 [W. 10. 2. 0.28 20.17. 5, 10 19.44. aus. 59,1 5,8 
22 [Th. 10. 3. 1. 30 fz0. 21. 17, 5 19.30. 1212. 14,9]? 
23 [F. 10. 4. 2.32 20. 2 5. 29, 1 19.15.5712. 29,944, 
24 Sa. 10. 5. 3.32 20.29.39, 9 19. 1.2312. 44, 2 1374 
25 [Su. 10. 6. 4.32 20. 33.50, of 18.46.2712. 57,9 1 
— — on — palms Joy 125 
26 M. 10. 7. 5.31 fz0. 37.59, 2 18.31. 10013. 10,2] 
27 [Tu. 10. 8. 6.29 (20.42. 7,6] 18.15.3313. 22,1 yy 
28 [W. 10. 9. 7.26 [20.46.15, 2 17.59.3713. 33, 1 > 
29 Th. |10. 10. 8.21 [20.50,21,9] 17.43.2213. 43,2 ” 
30 [F. 10. 11. 9.15 (20.54.27, 17.26.4813. 52,5 of 
— — — — — — —— — — — 55 
31 Ba. 10. 12.10, 8.120.58.32,9] 17. 9.55/ ; 2 
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Eclirszs of the SATELLITEs of JUPITER. 


III. * ANUARY 289. 1311 
Iv Hourly | e 

| Semidia- [Time of De Motion Logarithm Place of | 

meter of [paſſing the [of the [of the Sun's] the Moon's | 

& | the Sun. Meridian. Sun. Dittance. | Node. 

— 3 — q 

PE | M. S. M. s. N. 8. Hs | 

"4 A 19,2] 1.10,9 z. 32,9] 9,992642 | 8. 5 

NY oe 1. 10,6 z. 32,8] 9,992694 | 8. 2 7 

13 1. 10, 1 [2.32,8] 9,992841 | 8. 5.1 

19 16 18,2} 1. 9,5 2. 32,60 9,9930898. 4.59 

25 16.195 8 2. 32, 30 9, 993412 0 


I. Satellite. II. Satellite. | III. Satellite. 
Immerſions. Immerſions. s | 
Days) H.M.S. Days H. M. Ss. Days. H. M. s. 
1 1.12.15 || #4 9. 9:29 2 ][. 9.21 
219. 39. 47 7 | 22.26.11 [2 8. 26. 40 E 
414. 7.28 [ | 11.43. 9] #9: | 8. 55. 541 
[0] 8.35. 8 | Emerfions. j| #9 | 12+ 22. 49 E 
83. 2.33 || 15 | 3-50. 30 || #16 12.52. 3 I 
9 |-21. 30. 39+[|#18 | 17. 7.56 |} #16 | 16. 19. 29 E 
+11 | 15.58, 272] 6. 25. 32 || #23 | 16.48.59 I | 
*13 10. 26.21 || 25 | 19. 43-22 23 20. 16. 53 E 
ö Emerſions. „29 9. 1. 26 39 | 20. 46. 40 1 
115 | 7. 8. 54 31 d. 15. 2 E 
1 1. 36. 52 — 
18 20. 4. 52 IV. neren | 
#29 | 14. 32.55 | 
#22 | 9. 0. 5 114 15 8 1111 
24 3.29. 4 1214 50 El 
2521. 57.14 711.3649 1 
27 | 16.25. 28 131 | 11, 50. 9E 
*29.] 10.53.44 | ' 141 a 
431 5. 22. 5 1 
| A 2 
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Heliocen |Heliocen-| Geocen- |Geocen- 6 li 7 Patlage 
tric Lon-| tric Lati-| tric Lon | tric La- 118 na-] over 
4 gitude. | tude. | gitude. | titude. n: IMerid, 
IS. B. N. PB. NM. $.D. NM P. NM. D. M. IH NM. 
8 + MERCURY. Sup. gs 233.6.” 
1 7. 29. 58] 1. 438 8.28. 36| o. 35 824. 38 23. 4 
4] 8. 8.15] 2.41 [9. 3-11] 9.54 424. 20 23. 12 
78. 16. 29] 3.385 9. 7. 500 1.12 [24.26 23. 19 
10] 8. 24. 46 4.25 | 9.12.32] 1.27 [24.19 23. 2 
13 9. 3+11] 3. 10 9. 17. 20] 1. 40 24. 0 123. 35} 
19 9.20.48] 6.21 9. 27. 8 1. 58 [22.42 23. 53 
22110. o. 13 6. 45 10. 2. 100 2. 3 121. 42 0. 8 
25/10. 10. 144 6. 58 10. 7. 180 2. 4 420. 29 ][ o. 7 
28110. 20. 56] 6. 58 19. 12.312 f I. 4.9. 16 
\31j1T. 2. 32] 6.42 [10.17.59] 1.55 [19.20 | o. 23 
| IF; V E. N U S. -_ — 6 W 
1 6. 11. 344 3. 2 NI 8. 5. 24 1. 47N|19. 28 82 25 
7] 6.21.15] 2. 448. 12.45] 1. 34 [20.48 21. 30 
I3] 7. o. 54] 2.21 | 8. 20. 7 1.19 [21.47 [21-35 
19 7. 10. 32] 1.55 | 8.27.30] 1. 3 22. 24 [21-41 
222. J 1.25 | 9. 4 541 0.45 122.37 21.48 
He" TH MARS BE 3 
1 9. 9. 47] 1. 278 9. 10. 32 o. 52 823. 55 823 53 
7 9.13. 21] 1. 31 9. 15. 9 0. 54 23. 30 23. 47 
13 9. 16.58] 1.35 | 9.19.47] 0.56 [22.56 [23.41 
19 9. 20.36] 1.39 | 9. 24. 27] 0.58 22. 13 23. 36 
251 9. 24. 15 1.42 J 9. 29. 71 1, o 121.20. 123.30 
© ere 
II 3. 23. 48] o. 20 NI 3. 26. 35] o. 25 N21. 16 NIIz. 
7 3-24-18] o. 21 | 3. 25. 48] 0. 26 [21.26 12. 
13] 3-24-47] 0.22 | 3.25. 0 ©. 27 21. 36 12. 
19] 3. 25.17] o. 22 3. 24. 11] o. 28 [21.45 II. 
251 3. 25. 461 o. 23 1 3. 23. 241 0.28 121. 54 11 
| HAT. U BING go ot wa 
It 1. 11. 37] 1-55 811. 6. 50 1. 49 8 10. 42 8 3. 46 
7Jt. 11. 49] 1.55 11. 7.22] 1.48 10. 30 | 3.21 
13011. 12. o]. 1. 55 1. . 571. 48 io. 16 2. 57 
19011. 12. 12] 1. 56 1. 8. 34] 1.47 10. 2 | 2.34 
i T1612. 241 1. 56 1. 9 121 1. 47; Lo.47 . 


- 


— 
L 


=<| <1 gitude itude at Latitude] ti 
2 0|8.2þ at Noon idnight. | at Noon.| at Midn. 
8 al — — —— — ATIE | 
3 FIS.D:M.S. S. D. M. S. D. M.S. D. M. S. 
8 a — — 2 — 
1 Ih. 11. 6.30.56 j11. 12.27.13 [f. 11. 8 NI 5. 9. 
2 F. 11. 18.24.42 1 1. 24.23.51 5. 5.18 4. 57.21 
3 Ba. o. 0.25.15 [o. 6.29.26. 4.46. 6 . 
4 Pu. | 0:12.37. 1. o. 18.48.32 [4-13.47 
5 M. o. 25. 4-39 | 1." 1.25.54 [3-28.55 
6 Tu. 1. 7:52.50 | 1. 14.25.58 [2.32.32 2. o. 32 
W. . 21. 5.37] 1. 27.5 2.15 11.26.22 fo. 50. 27 
5 Th. | 2. 4.45.56 [ 2, 11.45.47 [9.13.13 NI o. 24. 52 8 
9 F. 2. 18.54.37 | 2. 26. 9. 7 l. 3. 681.40. 53 
10 8a. | 3. 3.29.43 3. 10.55.44 fz. 17.30 2. 52. 11 
2 | — 3 WP — 
11 [u. 3. 18.26. 7 3. 25.59.54 3.24.10 | 3. 52. 48 
12 M. 4. 3.38.41 4. 11.12.15 14.19.23 4. 37. 26 
13 [Tu. | 4. 18.48, 8 | 4. 26.22.11 [4.52.32 F. 2. 26 
14 |W. © 5 * 3 5. 11.19.48 5. J. 3 . 6:28 | 
15 Tu. b. 0.49 [4- 50. 9 
x — * — | 
16 F. 6.. 3. 7. 5 6. 10.10.21 [4:35.11 4. 16. 15 
17 Pa. | 6,17. 6.59 | 6. 23.57.16 (3.5 3.48 4 28.18 
18 [Su. [ 7. 41. 2 7. 7.18.56 [;. o. 18 2. 30. 14 
19 M. 7. 13.5 1.15 7. 20. 18.21 ll. 58.3) 1. s +54 ö 
20 [Tu. | 7, 26.40.50 | 8. 2.59, 5 Pb. 52.30 8 o. 18. 518 
21 [W. | 8, 9.13.30 8. 15.24.58 3 47. 7 
22 [Th. 8: 21.33.28 | 8. 27.39.32 l. 19.52 1. 50. 52 
23 [F. 9. 3.43.34 | 9: 9.45.50 fa. 20.22 2. 48. 6 
24 Pa. 9. 15.46.38 | 9. 21.46.12 [3.13.48 3. 37. 13 
25 Pu. 9. 27.44.43 0. 3.42.24 3.58, 7 14-16. 21 
26 M. 10. 9.39.24 10. 15.35.51 [4.3142 4. 44. 3 
27 [Tu. 10. 21.31.55 10. 27.2750 53-19 4. 59. 22 | 
28 [W. rr. 3.23.44 |11. 9.19.48 [5. 2.11 f. 1. : 
29 [Th. II. 15. 16.21 [1 1. 21.13.36 [4.57.58 6. 
30 [F. II. 2.11.53 | 0. 3.11.37 4.40. 4. 27. 25 
1 a. 0. 9.13.11 |. 0. 15.1, 6 4.11. o 3. 51. 41 
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1759. 
»'s De- 's De- 
. (clination lination 
at Noon. at Midn. 
. D. M. D. M. 
4. 198 2. 78 
o. 6 NI 2. 19 N 
4.32 6. 44 
8. 53 [10.58 
12. 57 114.50 
16. 33 18. 6 
19.27 20. 32 
21. 20 21. 49 
21.57 21. 44 
21. 8 20. 9 
18. 49 17. 10 
15. 12 [12.59 
10, 34 1 © 
5. 20 N 2. 36 N 
0. 88 2. 50 8 
5. 27 7. 58 
5110. 20 12. 33 
14. 32 16. 20 
17. 54 19. 13 
20. 17 fz1. 5 
21.37 21. 53 
21. 52 21. 36 
8 20. 19 
19. 20 18. 8 
16. 45 15. 11 
13. 29 11. 39 
9.42 740 
5.343.258 
1. 148 o. 59 N 
3. 11N| 5.22; 
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VII. JANUAR Y 1789. 
8 'Semid?, Semſdr. 5 [Hor. Par Hor. Par. 
, E ==] } at| az Mid-| þ a ) at 
2 218.0] Noon, night. | Noon. |Midnight. 
N — * _ — — — ; 
1 | M. 8. M. S. M. 8. | M. 8. 
kh. 14. 47 14.49 | 5415 | 54.20 
2 k. 14.51 14-54 | 5429 | 5440 
3 Sa. | 14-57 | 15. 2 | 54-53 | 55. 
4 |Se. | 15. 5 | 15.13 | 55.27 | 55. 
1 $5 IM. 15. 19 15. 2536. 11 56. 35 
6 |Tu. 15. 32 15.40 | 57. 1 57.29 
7 W. . 15. 56 57. 59 58. 29 
| Th. | 16. 4] 16.11 | 58. 57 ,59- 25 
9 F. | 16. 19] 16.25 | 59. 52 | 50. 16 
| 10 Pa. 16.31 | 16.36 | 60.37 | 60. 54 
11 [u. | 16, 40 16. 42 | 61. 8 61. 17 
12 [M. | 16.43 | 16.43 | 61:21 | 61. 20 
13 [Tu. | 16.41 | 16.39 | 61.15 | 561. 5 
14 [W. | 16.35 | 16.31 |'60. 52 | 60. 35 
15 [Th. | 16.25 | 16.19 | 60.15] 59.53 
16 F. 15. 13 16. 6 5 29 59. 5 
17 PB. | 15-59 | 15-52 | 58.39 | 58.14 
| 29 f 15 45 ][ 15.39 57.49] 5725 
19 [M. 15. 3315. 2757. 2 56.40 
20 [Tu. | 15.21 | 15.15 56. 19 56. © 
| 21 | WV. | 15.11] 15. 5] 55.43 | 55-27 
22 [Th. | 15. 3 | 14.59 | 55-13] 55. © 
23 [E. | 14.56 | 14-53 | 54-48 | 54.38 
24 5a. 14-51 | 14.49 | 54-30 | 64. 22 
25 [Su. | 14-47 | 14.46 | 54.16 54.11 
26 M. 14.45 | 14-44 54. 754 4 
7 Tu. | 14-44 | 14:44 | 54+ 3 | 54 3 
28 [W. | 14.44 | 14.45 | 54 5 | 54 8 
29 [Th. 14. 46 14.48 | 54.12 | 54.1 
30 F. | 14.50 14. 5354.28 | 54-3 
| 37 Ba. { 14. 56] 15. ol 54.50] 55. 4 
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— 5. 1.25 04 
us ISeptuagefima Sunday: 15.11 CC 8 | 
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9g M. | 10. 21.15.49|21.34-40,5] 14-25-21] 14,39 be 
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a Des Paſs- ds Rightſ) Right! » 5s De-[y De- 
Er & oh e over| Aſcenſ. Aſcenſ. ſclinationſclination 
1 == of erid. | at Noon. |at Midn. |at Noon. lat Midn. 
1 — — — — * c 2 
nN. | D. M. [D. M. D. NM. 5. N 
1 [a. 8 4 10 18,26 24. 27 11. 385 N 13. 29 N 
2 M. 5. 6 „ 30. 37 5 58015. 16 116. 53 
3 [Tu. 10 5.56 | 43.31 | 50. 1618. 19 19.33 
W. III 6.49 7.14 64. 2320. 21. 1 
4 4 + 33 
| .5 rh. 12] 7. 46 71.43 79. 121.41 [21-47 
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8 Su. \15] 10,45 | 117. 39 | 125. 1617. 1 15. 5 
M. 16 11.43 | 132.47 | 140. 1212. 52 |10. 27 
10. [Tu. [15] 12.40 | 147. 30 | 154-42] 7-51-| 5. BN 
11 [W. [18] 13. 34 161. 49 | 168, 50 2. 22 N o. 26 8 
12 [Th. 19 14.27 | 175.47 [ 182. 42 3. 12 8 5.52 
| 13 F. [0 15. 20 | 189. 34 196. 26] 8. 25 10. 49 
14 Sa. 210 16. 13 | 203.16 | 210. 713. 2 18. 1 
15 [Su. 22 17. 6 | 216.58 | 223. 4916. 46 (18. 16 
16 M. 23 10 58 | 230. 39 | 237. 2819. 30 20. 28 
17 [Tu. [24] 18.50 | 244.16 | 251. 221. 9 21. 33 
18 [W. [25] 19.41 | 257. 44 | 264. 21021. 41 21. 33 
19 [Th. [26] 20. 30 | 270. 54 | 277. 20021. 10 |20. 32 
20 [F. 27 21.18 | 233,49 | 289. 5419. 40 |18. 36 
21 [8a. |28] 22. 3 296. 1 302. 117. 20 ß. 53 
22 |S. [29] 22.47 | 307.55 | 313. 4314. 17 [12.33 
23 M. 130} 23.29 | 319.27 | 325. 610. 42 | $. 44 
24 [Tu. | i} 6 330. 42 | 3365. 160 6.41 | 4. 34 
25 [W. | 2} o. 11 341.48 | 347. 200 2. 248 0. 138 
26 [Th. 31 0.53 352.53 358. 28 1. 58 NI 4. 9 N 
22 F. 4 1-35] 4 7 9.50 6. 18 8.24 
28 Sa. 5 2.19 | 15.39 21. 3510. 26 [12,21 | 
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c S|Semid®, | Semid?, IHlor. Par- Hor. Par 4 
dat | dat | yat| p at 25 
2 £19 2| Noon. Midnight. Noon. idnight. 22 
892 1 ee eee Om" N 
s. M. s MS Ms f 
1 6. 15. 5 15. 10 65. 21 55. 39 5132 

2 [M. | 15.16 | 15. 22 56. © | 56.23 [5071 

3 [Tu. | 15. 29 15+36 | 56, 48 57 15 [5009 

4 W. | 15+44 | 15. 51. 57.43 58. 12 [4940 

5 Th. | 15.59 16. 7 | 58.41 $9. 10 | 4867 
6 A 16. 1516. 22 59.38 | 60. 5 4798 

Sa. | 16.29 | 156. 35 | 60. 29 | 60.51 [4736 

5 Su. | 16. 40 I6. 44 | 61.10 | 61. 24 [4687 

9 M. | 16.46 | 16. 48 | 61,33 | 61. 38 4660 

10 [Tu. 16, 48 16.46 | 61. 38 |. 61. 32 4654 
11 [W. | 16.43 16. 30 61. 21 61. 64675 

12 [Th. 16. 34 16. 28 60. 47 | 60. 24471z 
13 F. | 16.21 | 16, I3 | 59:59 | 59. 32 [4772 
14 8. 16. 5 | 15.58 | 59. 3 | 58.3 4841 
15 Su. | 15,50 | 15.42 58. 6 | 57.38 [4911 
16 M. | x5. . 28 57. 10 | 56.44 [4981 
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| 5 To. | 16.18 | 16.18 | 59. 49 | 59. 48 14784 yan 
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30 [Sa. | 16.13 | 16.13 | 59. 29 $9. 29 14809 4809 
31 Su. | 16. 12 16. 12 [ 59. 28 59. 26 14810 4812 
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* Fs ** bars, — 
8 ö Ba ce D.HM, 
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13 W. wan” þ 15.33 Cx > f 
11 [Tn. 20, (A ; 
12 F. ny Tem bps 6, 1.14 (6M | 
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— — ad 
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4 [Th.] 2. 14.10.13 | 4.5t.17,8} 22.31.30] 2. 442 9,9 
5 r. 2. 15. 7.34 | 4.552446] 22-38. 3] 1. 53,9] 225 
— — — —— 10 ö 
| 6 Sa. | 2. 16. 4.54 4.59.31, 7] 22.44.12] 1. 43, 4 
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1 M. 2. 17.59.33 | Ff. 7.46, 8 22.55. 19 1. 21,5 111 
9 lu. 2. 18.56.51 6.11.54, 8] 23. 0.16} 1. 10,014 
10 [W. | 2. 19.54. 8 | 5.16. 31 23. 4.49] © 58,417 
| AT THE gent | 11,9 
Th. 2. 20.51.25 | 5.26 11,6] 23. 8.58 o. 46, 5, 
12 F. 2. 21.48.42 | 5.24.20, 3| 23.12.42] 0. 34,4 „ 
113 2. 22.45.58 [f. 28.29, 2 23.16. 2| 0. 22,1 1 
14 b. 2. 23.43.14 5.32.38, 3 23.18.57] 0. 9,6 12,5 
Y ig I. | 2. 24-40-30 | 5. 36.47, J 23.3 1.28 Add: 3, 1 
* ö N — 12 
16 Tu, | 2. 25.37.46 f. 40.56, 9 23.2334 9. 15,9 | 
|} 3 W. | 2. 26.35. 2 | 5.45, 6, 4 23-25-15] 0. 28, & 129} 
| 18 [Th. 2. « amet 5.49.16, 0 23.26.31] 0. 41,6 1399] 
19 F. | 2. 28.29.33 | 5.5 3.25, 6 23.27.23] 0. 54,809 
20 82. 2. 29.26.48 | 5.57.35, 3 23-27-50 13,0 
ä on _]—_ . 130 
21 [u. 3. ©.24. 3 | 6. 1.44, 9 23.27.51 * 
22 M. 3. 1.21.48 | 6. 5. 54, 5 23-27-29 9438 
23 Fru. 3. 2.18.33 6.10. 4, 1 23.26, 47 1. 48,930 
24 W. 3. 3.15.47 | 6.14. 13, 6 23.2 5. 29 * 
25 [Th. | 3. 4.13. 1 6.18.23, 00 23.23.52 602 
— - —_— — 
26 IF. | 3. 5. 10. 15 | 6.22.32,2] 23.21.50 by 
27 Sa. 3. 6. 7.29 | 6.26.41, 3] 23-19.23] 2. 37,6 127 
128 Su. | 3. 7. 4.42 6-30.50, 2] 23.16.34 2. 50,1 1273 
129 M. | 3. 8. 1.556 34.58, 9 23-13-16} 3. 2, wad + 
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u s M. 8. M. 8. . D. M. 
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4 5.17. 12 6.59 * 4 39] 2. 

T} 5» 29 30% 5. 5 9. F7 

19] 6. 10 46] 4 2 3.7. 29]. 3. 
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23 [Su. 2.13 | 184. 38 191.40 5.59 25 N 
24 [M. | 5} 3. 7 | 198.42 | 205.45 [10.47 [12.65 | 
25 [Tu. G 4. 1 | 212.49 | 219.52 14.50 16.30 
26 [W. | j| 4-56 | 226. 56 | 234. oþ 17.55 þ1 | 
27 [Th. 8 4 2364S 248. 48 * | 
28 [F. 5. 44 |.254 57 | 26149 (2.45 246. 
29 [Sa. flo} 7. 36 268. 34 | 275.14 (20. 31 20. © 
30 [Su. [11] 8. 26 F 281. 46 | 288.11 [19.15 18.17 
31 IM. liz} 0. 14 l 294-29 | 390.384 17; 7 1 13:26 |. 
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The Satellites of JurrrER will not be viſible this 
Month, being too near the Sun. | 
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=] tr Phaſes of the Moon. 
9 4 Sundays, Holidays, tc "D H. MN. 
2 oll Boon — 4. 2. 7 
5 I Laft Quarter — 12. 2. 54 
To Gn N New Moon == 18. 19. 6þ 
W. Lond. burnt 1666, os|ft Quner,— 26: 15:48 
Th Other Yhe::omena. 
F. D. H. M. | 
$a. 6.12.26 CO J 
3 9 4 n d. L. 49, ; 
Su. 13th Sundey after Trinity 11.15.12 448 
M Enurchus. 412. 5-55 488 | 
Tu. [Nativity of B. V. Mary.j13. 3-34 4% 
W. FT) 55.4525 Im. of rad & 
Th, | * 2 4 N. of { 'ﬆ 
F. cent. N 
8a. 16.25 Em. 1/1 N. 
— — * 18. 6 42 adæ S 1 
ON — * ter Toa. 22 14 (8 
M. {Holy C 2 20. 9.28 (N 1 
Tu. 21.20.19 (4 > | 
W. * Ie. 3.28 O enters a 
Th. Lambert. | 17-53 (x > 
F. N 2.34 (a> 
Sa. 23. x 19 45m 
— 24. 10.58 L 
Su. [15th Sunday after Trinity. a2 5. 2 m d. L. 30 
M. [St. Mattlie tu. 9.49 C1 ad A Þ 
7 K Geo. III. croumn d 176 1.25. 21.27 CB 
0 Th. | \ 
F. 
Sa. St. Cyprian. 
= 16th Sunday after Trinity. 
Tu. St. Mick. Pri. Char. Aug. 
W. st Jerome. Lborn. 
5 
RG. * — • A— 
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8 
— Suns | Sun's | Equat. 
| Sun's Equat, 
Z Right Aſc. Declin. Diff. 
8 2 | Longitude, in Time. | North. IY 1 
F | 
- 51 8.D.M.S. H. M. S. | 
1 [Tu. 5. 9.23.19 | 10,43.51,8 
2 [W. | 5. 10.21.28 | 10.47.29,2 
3 [Th. | 5. 11.19. 39 | 10.51, 6,4 
4 If. F. 12.17.51 [ 10.54.43,3 
5 Pa. 5. 13.16. 5 | 10.58.20,0 
6 [Se. | 5. 14.14.21 11, I. 5% 
7 IM. 15.12.39 | 11, 8.32, 
Ba | $+3 
8 Tru. 5. 16.10.59 | 11, 9. 8,9 
9 FW. 2 17. 9.21 | 11.12.44. 9 
10 [Th 5. 18. 7.46 [ 11.16.20, 8 
5. 19. 6.12 11.19.56, 6 3 
84. 5. 20. 4-41 | 11.23. 32,2 oo 
Se. | 5.21. 3-13 | 11,27. 7,8 V4 
M. 5. 22. 1.45 | 11.30.43,4 L's 
Tu. . 23. 9.21 11.34.19,0 4 
. — ; 20,0 
W. 5. 23. 58. 39 | 11.37.54,6 25 20% 
Th. 5-24.57.39 1 . 
F. 5. 25.56.21 [ 11.45. 5,8 20,8 
Sa. 5. 26.5 5. 6 11.48.41,5- = : 
Su. F. 2.53.52 11.52.17,2 | 0.50, 13 6. 52, e 
_— N 11 e 227 . 
M. 5. 28.52.40 | 11.55. 53,0 0.26.4 7. 12,70. 
22 Tu. 5. 29.51.39  11.59.28,9] ©. ) 3:23 7+ 3333 * 
23 [W. | 6. 0.50.22 | 12.' 3. 4,8 0.20. 317.53, | Rog 
24 [Th. 6. 1.49.15 | 12. 6.40,9] 0.43.30] 8. 215 wg 
25 IF. 6. 2.48.10 | 12.10.17, 1 1. . 6.55 8. 34, 0 : 
26 8a. 6. 3.47- 7 | 12-13.53;5] 1.30.23] 8. 54,7 14 : 
27 Su. | 6. 4.46, 5 | 12.17.30,1] 1.53.48 9. 14 EY. 
28 M. | 6. 5.45. 5 | 12.21: 6,9 2.17.13] 9. 34, 3.97 
Tu. | 6. 6.44. 7} 12.24.43,9] 2-40.36} 9. 53, 195 
. 6. 91.43-T1 | 12.28. m 5 nn TY 


Eclipſes of the SaTELLITEs of JU PETER, + 
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eee PTE HEE | 
ent] Logarithm [Place of the 
abs of the Sun's Moon's 
Sun. . Node. ; 
M. S. [ NM. 8. M. 8. S. D. M.“ 
15. 55,0 1. 4, 3 2. 25,4 0, o03 528 J. 23. 4 
15. 56,5] 1. 4,0 z. 25, 80 0, 002864] 7. 22. 45 
2 2. 26,3] o, coz 184 7. 22. 26 
2. 26,7] 0, 001472 J. 22. 
2. 2773 9, 000720 ' 7. 21.4 
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II. Satellite. 
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1. Satellite. II. Satellite. 

| Inmerſions. Immerſions. 1 
[Days TEMES. DA H. N. S HN 

2 J. 10. 30 3 1.54. 11 20. 42. 10 1 
1 4] 1. 39.46 6 15. 12. 7 3 o. 15. 57 

5 | 20. 8. 53 10] 4. 30. 3 10 o. 43. 181 
74.38. 1137.47.59 10 4.7. BE | 
19 9 7-10 7 7 5:55 [444 241 
"11 3. 35. 18 f 20 | 20. 23: 50 17] 8.18. 4E 
1222. 5.25 ff 24 944224 8. 45.211 
1416. 34.34 || 27 | 22. 59-30 24 1 12.18. 5% E 
1611. 3.41 LIP 77 
118 6. 32. 49 IV. Satellite. 
20 5 1.55 | | | 

£1..0.48..36; 4. . ä - 
1 2 JEET: 

25 7. 29. 14 1 53s 5 

. 1.58, 19 2220, 13. 28 1 
| 28 20. 27, 24 | | 23 ] 0-58. 398 *; 
| be | 14. 56, 28 | | : | 
1 —_ k _ — — 
IN n | 
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Helloc.n-|Heliocen-y Geocen- \Geocen- Deli. T Paſſage 
A tric Lon- tricLati-| tricLon-| tric La- reued over | 
L 22 tude, | gitude. | titude. 555 Merid. 
{*15:D.M.| D. M. |S. D, M. |'D.M. | D. M IHN 
| MERCURY, NOW” * 
1 5. 21. 34] 5. 42 NI $5, 12 42 T. 34 N 8. 15 NN o. 15 * 
4 5. 3-29] 4.43 | 5+ 18. 14] 1. 215. 54 | 0,24 
7 6. 14.25 3.40 he 35} 1» 6 | 3.33 | 0.33] 
10] 6. 24. 34] 2, 33 4 0,48 1. 13 NI 0.40 
13] 7. & 5] 1. 26 6 5 7 0. 28 I. 58 0.47 
116 7.13. 75] 0.20N|6 o. 7Nh 3.20 | 0.54 
119 21. 4% 0. 44 8 6. e o. 15 8 5.31 | 1. © 
22] 8. . 12] 1. 45 6. . genre n 
25.8. 8.29] 2.42 | 6. 22. 23 1. 0 | 9.39 | 1.11 
| 28] 8.16.43] 3.36 | 6. 26. 39] 1.22. [11.34 | 1.16 
30 8. 22. 14] 4. 10 | 6.29. 251 1. 36 [12.47 1. 19 
NY F 
N 11. of 1.53 \| 6, 4. 35] ©. 55 N. 59 8 1.34} 
7 7. 20. 36] 1.23 6. 11. 55/ 0.41 [4 5 | 1.39 
13] 8. o. gf o. 52 6. 19. 15 1 7. 8 1.45 
{ 19] 8. 9. 410 ©. 18 NI 6, 26. 34 * 8 19. 6 | 1.50] 
25] 8. 19. 131 o. 168 7, 3. 52 S [12.57 | 1.56 
— MARS. | 
i] 2. -5.-57] 0. 34 NI 3. 10. 32 0.29 NIz 3. 32 N[20.- 1 
"71.2.9. 5] $49 | 3-14-16]: 35 183-27 [19.564 
13] 2. 12.11] 0.45 | 3-17.55] 0.41 22. 56 119.50 
19 ot ets o. 51 | 3.21. 30] 0.47 22. 31 19. 44 
251 2.18. 15] o. 56 | 3.25. 1] 0.53 f22. 2 19. 37 
JUPIT'E K 5 425 
I] 4. 13.19] . 45 N 4.17.23] c, 38 N 
7] 4-13-48] . 45 4.18. 39] 0. 39 
13] 4 14. 165} 0.46 | 4. 19. 53] e. 40 
190 4. 14.45] o. 46 | 4.21. 4 0.41 
25 4.15.13] o. 4) | 4.22. 14] 0.41 | 
6 SATURN. 9110. 20". 18 
1]11. 19, 33] 2. 7811. 20. 44] 2. 22 8 551812. 44 
711. 19. 45] 2. 7 11. 20. 15] 2.22 6. 2 112.206; 
13111. 19. 57] 2. 11. 19. 49 9 of | 6.13 11.57 
11911. 20. gf 2. 8 [11.19.22] 2.23 | 6.24 11. 34 
25111. 20. 21] 2. 8 111, 18.55 2. 23 | 6. 235 11. — 
— — — —ę„— — il 


| | 


=W S Mech or Moon's Lon. Mom = | 
I==|} <= gitude at We titude at 
72 I *| "Noon. | Midnight. | Noon. 
8. — = | 

| | 88. D. M. S. S. D. M. S. P. M. 8. 

1. Tu. 10. 5. 30. 11 fo. 11.31. 9 4. 48. 7NI4 
2 W. fro. 17.30.48 0. 23.29.17 [f. o. 4 |5 
} 3 Th. 19. 29.26.52 11. 5.23.43 [4 58. 45 
4 F. 1. 11,20, 3 11. 17.15.57 4. 44 25 

5 . 11. 23.11.39 [. 29. 7.21 4. 17. 48 

6 [u. o. 5. 3.15 0. 10.59.36 |3. 39. 55 

7 M. | 0. 16.56.40 | 0. 22.54.49 2. 52, 14 

Tu. o. 28.54.20 | 1. +5542 I, 56, 33. 1. 

9 W. | 1. 10.59.17 | 1. 17. 0.54 56 Nſo. 
10 [Th. 1. 23.15.11 | 1. 29.2 ” o. 10, 18 8 
11 [F. | 2. 5.46.16 2.12. 8.592 1. 16. 28 
| 12 Sa. 2. 18.36. 5) | 2. 25.10.58 z. 20. 34 
| 13 [. | 3. 1.51.25 | 3. 8.38.37 E 7 
| 14 [M. | 3. 15.32.53 | 3. 22.34.19 [4. 8. 25 

15 [Tu. | 3. 29.42.48 | 4. 6.58. 9 [4- 44-22 

16 [W. | 4. 14.19.50 | 4. 21.49,11 [J. 3. 18 ö. 

17 [Th. 4.29.19.16 | 5. 6.54.57 [5. 2. 1 } 

18 [F. | 5.14-32.55 | 5. 22.11.52 [4.39.58 

19 [Sa. 5. 29.50.19 | 6, 7.26.51 J3. 57. 41 

20 [Su. | 6.15. 0.11 þ 5. 22.29.11 [z. 58. 51 
] 21 IM. . 29.52.51 | T- 7.16,24 1. 48. 41 
22 [Tu. ] J. 14.2 1.21 J. 21.25,19 fo. 33. 6S 

23 [W. J. 28.22. 128. 8.12, 2 fo. 42. 19 N 

24 [Th. 9. 11.55. 3 8. 18.31.31 [. 52. 56 

25 [F. | 8.25. 1.53 | 9. 1.26.37 2. 55. 20 

26 Sa. | 9. 7-46-13 9. 14. 1,7143. 47. 9. 
27 [u. | 9. 20.12.12 J 9. 26.19.41 [4. 26. 52 

28 [M. 10. 2.24.10 io. 8.26. 10 [4. 53. 38 
29 [Tu. 10. 14-26. 9 10. 20.24.32 |5. J. 1 

30 [W. 10. 29.21.47 11. 2.18. 9 5. 6. 55 
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TEMBER 1789. 


109] SEP 
Þ SPats| ) = Right[y'sRight] ds De- y s De. 
I=Sl=< o& ge oyer| Aſcent. | Aſcenſ. | 
5 «| >| Merid. | at Noon. ſat Midn, 
| & | EM. p. x. p. N. 
3 ra. [13] 16. o | 306. 40 | 312. 3 
. [14] 10.44 | 318-25 | 324. 
3 I ** 27'] 329-49 | 335+ 25 
42 . 1-6} 12,10 | 340.59 | 346. 31 
3 E 12, 52 352+ 3 | 357. 39] 1. | 
"6%. e e [7 
1124 3 3 N 22 22 
7 19 14, 18 | 14- 30 | 0 5 E 
5 Tu. * 15. 4 1 3 
M: 15. 52 | 38. 1 
16 Tn. 2 1. 5 | 50. 54 | 
| "T8 — ＋ — 2 ö 
II r. 231 17.351 
12 3 [4 16.39 | We 
13 [Su. 25 19, 25 | 91. 58 
E M. 26] 20. 21 1 45 
15 [Tu. 27 21. 17 120. 51 
16 [W. 28 22. 15 135.18 
17 [Th. 129] 23. 8 | 149. 40 
1 F. 1 d 103- 59 | 
19 8a. 21 d. 4 | 178.16 | 
20 Fu. | 3þ 1. 1] 192.39 | 
4 1.57 | 207. 82 
5 | 221. 43 
6 236.17 
it 250. 41 | 
264. 42 
278. 13 | 
«21 | 291. 10 
303. 32 
315 23 
326.51 


Tx 
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WII. 8 E P E. M B T 


[Semid”, | Semid*, 


| Pt d at |]. .) aft. » at 
72 3H Noon. [Midnight] Noon. 
"| FIMs. | M. s. M. 8. 
Die 
1 [Tu. | 14.352 | 14.50 | 54. 
2 [W. | 14.48 | 14. 46 74 18 
3 [Tn. 14.43 14-45 | 54 9 
4 |F. | 14:44 | 14-44 | 54. 4 
$ Sa. | 14-44 | 14-45 5+ 5 
6 |Su. | 14-46 | 14.47 | 54.11 
7 M. | 14:49 | 14.51] 54-23 
| 3 [To 14.54] 14575441 
9. 15. 1] 15. 655. 7 
10 Th. 15. 10 15.15 | 55,40 | 
Fra F. | 15.21 15.27 | 56.46 
_ | 22 Sa. | 15.34] 15.41 | 57. 7 
13 |S. | 15.48 | 15.56 57 59 
14 M. 16. 16.11 | 58. 5 
15 [Tu. 16. 16. 2559.4 
16 W. | 16.31 | 16.36 | 60. 35 
.17 [Tn. 16. 49 | 16.43 61. 10 
11 F. | 16.45 16. 4561. 28 
| 19 Sa. | 16:45 | 16. 4361. 2 
20 [Su. | 16.39 | 16.35 | 61. 6 
n . 
21 [M. 16. 29 ] 16.23 | 60, 30 
{ 22 [Tu. | 16.16 | 16. | $9. 49 
123 [M. | 15. of 15.52 | 58. 44 
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28 [Sa. 13] 9. 1 16. 9] 22, 1] 9,48 11.37 
| 29 Sv. 14] 9.47 | 28. 1 34. 10] 13. 20 4 54 
30 * 5 10,35 | 49-27 |. 45. 53 16, 20 | [17-35 
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Configurations of the SaTELLITEs of JUPIT ERC 
at Five o Clock in the Morning. 
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1 E C EMB ER 1789. 
IN 1 7 9 5 : 
8 218 Sundays, Holidays, &c. — DM 
” = ans 4 | Full Moon - « 2. 4. 39 
TONES: Laſt Quarter - 9. 6. 17 
ny: =, 18 New Moon 16. 4. 43 
1 Wo Firit Quarter - 24. 1. 11 
1 rr Full Moon - - 31. 19. of 
4 F. Other Phenomena. | 
5 da. D. H. M. L 
7 8 87 | T 
6 Su. 2d Sunday in Advent. Ni- 2. 9.53 48 
JM. Na [cholas.| 3. 0.26 ( CS 
8 [Tu, Conception of V. Mary.] 22. 1 Cv 
9 |V. 10 50 6. v, m diff. 
10 [Th. 8“. 
11 [F. 11.54 Im. of 1 ad a gg 
12 Sa. * 10' N. off 
1 s center. 
13 Su. 34 Su. in Adu. Lucy. 12,45 Em. * 10“ N. 
14 M. 14.21 (2 ad 4à Ss - 
1 15 Tu. 18.42 CxS | 
16 [NW. |OSap. Camb. Ter. ends 9-11.49 CeQ 
17 [Th. Oxf. Ter. ends, 11.13.41 (4 N 
18 F. 8 13. 1,49 (4 => 
19 da. 23.32 (XK 
— — hay 14. 4.13 (AD. 
20 Cu. [4th Sunday in Advent. 8.54 (Em 1 
21 MH. |St. Thomas, 16. A Stationary. 
22 [Tu. 18.22.17 (8 V 
23 W. 20.19.59 O enters ys 
24 [Th. 23. 2 diff. Lat. 
25 F. |Chrifmai Day. 1 
26 [Sa. by Stephen, 24. 9 dit. b. 
54. # . 
27 [Su. |1/f Sun. after Chrift. S.] 17.16 6% 
28 [M. — 1 : 5 29. 2 diff. Lat. 
29 [Tu. 440. | 
30 [W. 3.18 ( 8 4 
31 Th. Silveſter. 18.38 (Cz 8 | 
| 30. 9. 3 4 8 
31. 6.19 ( n 


1 * 


i 


| 


rae)” D Fg 
reer 
=T ff Saſs Right Aſc. Declin, | of =o 8 

82 5 Longitude. in Time. | South, Sub, 
EE ——————— 

88 =” 8. D. M. 8. H. M. 8. D. M. S M. 8. a * | 

1 (Tv. 8. 9. 48. 3316.32. 38, 21.56.44 10. 22, 1 _ 

2 W. | 8. 10. 49. 5 16.36,58, 522. 5.33] 9. 58,5 24700 
3 [Th. J 8. 11. 50. 4301 16,41. 19, 1022.13.56 9. 34,0 24,6 

2K. IEA. . , 3] 32-21-53] f .f 7 
5 a. —— 52+ 37416, n 2, 1022.29.24] 8. 4449 
6 |Su. | 8. 14. 53. 5 35116.54.2454 16. 125 22. 36. os 8. 19,226, 2 
Tv. | 8. 16. 5 5. 36 ou 3.10,6|22 49. 18] 7.26, 3 2772 
9 W. 8. Eg 56. 3817. 7.34, 322.55. 2] ©» 7951756 

10 [Th. 57. 4217.11.58, 623. 0.19 6. 31,5 5. 
= a - — — — — 50 

11 [F. | 8. 19. 58. 4617.16.23, 223. 5. 9 6. 3,5 4 

12 fs. | 8. 20. 59. 51 ods 23. 9.31 5. 1558. 

13 Su. 8. aa. O. 58 17.25.1357 23. 13.26 5. 6,4 29,1 

14 |M. | 8.23. 2. 6117.29.39,4123.16.53| 4.32, 3029, 

15 [Tu. | 8. 24. 8+ 141 17-34 $5 3123-19-51] 4 MA. 6 

— | Ny RR Rang 7 

16 [W. 18. 25. 4.23 15.38.31, 52 3.22.22 3. 38,4 

17 [Th. 8. 26. F. 3317.42.57, 923.24. 25 3. 8,6 = 

18 [F. | 8. 27. 6. 4307.47. 249 5123-25459] 2-38, 71401 

Ig JS. | 5.85. 7: $3137-$1.51,1]23-27- $ 1.280 30,1 

20 [u. | 8.2 . 3117.56.17,8123.27.43] 1. 

3 5 Dre 
21 [M. 9. o. 10. 14 18. o. 44, 6023.27. 52 1. 8,5 o. 1 
22 jTu. | 9. 1. 11. 2518. 5. 11, 423.27. 33 0. 38,4 2 
23 [W. | 9. 2.12, 36018. 9.38, 1023.26.46 o. 8.3035, 

24 [Th. | 9g. 3. 13. 4618.14. 4,7 2 3-25.30} Ad: 21,7 4 

25 [F. [| 9. 4. 14. 5718.18.31, 3023.23.46 o. 51,7 1 
— ' — — — — — 29, 
26 Pa. 9. 5. 16. 8018.22.57, 8023.21.34] 1. 21, 

27 [Su. 9. 6. 17. 1818.27. 24,0 123.18 54 1. 51,1 2949 
28 [M. | 9. 7. 18. 2818.31.50, 0023.15.45 2. 20, 5 I 
29 [Tu 4 8. 19. 3818.36.15, 8023.12.11 2: 4947 * * 

30 [W. | 9. 9. 20. 4818.40.41, 3023. 8. 7] 3.18,6] % 
— wy eee — — — 2 7 

31 ITh. | 9. 10. 21. 2118.43. 67623. 3.351 3.4221. 
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Send. 


11 1. 102 
1. 10,7 PT 
1. 11,4 


1. 11,1 


16. 1 1. 111 


Tine of V 
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| . of the SATELLITES of JUPI TE . 


I. Satellite, N. Satellite. 85 Ek Ty 
Imnterfions, | Immerſions. HI. Satellite. 
ays H. M. S. Day NH. M. S. Pay H. M.S. 
13. 39.35 411. 14. 6 21 4 211 
3 7-58.16 |}, 84 0.29.17 [5 52 E 

5| 2.25. 54 13. 44 25 || 12 44 6I |} 
'6 20. 53. 29 2. 59. 12 5. 18. 33 19 x 
#3 | 35.21. 3 16. 14. 52 19} | 
ro 2.48.3 29.50 P19 | 11, 47. 25 8 
12 4.16. 18. 44. 59 26 12. 10. 59 I 
1322. 43. 41 8. 0.17 2615. 41. 37 E 
I; | 17, 11. 10 | — — 
17 11. 38. 41 VV. Satellite. 
12 6. 6. 9 c — 
21 0. 33.3 | 25 12 1 
22 | 19. 1. 3 41. 35 K 
24 | 13. 28. 37 | 
26 | 7.56. 7 
28 SW 36 F 
751. it 49 | 5 
— b - 


—C 


BY 


— ne 8 


TJ DECEMBER Th, 


ER... 


i IF | 
cliocen-[Heliocen-| Geocen- [Geocen- 8 ige 
D N -|tric Lati- | tric Lon-|tric La- Declina- er | 
= | gitude. ]tude. gitude. [titude. | tion. | Merid.|. 
_18.D.M. 1D. M. [S.D.M.1D.M: [D.M. TH. M-þ 
— | MERCURY. 3 
1| 6. 3. 35 743 N 7. 22. 15] 1. 34 N16. 51 8 22. 75 
4] 6. 14. 31] 3. 40 | 7-26.35] 1. 13 18. 15 22.54 
J 6. 24. 40] 2.32 8. 1. 1] o. 50 19. 34 22. 39 
19 40 25 8. 5.31] o. 28 [20.47 23. 4 
137. 13. 124 o. 19 NI 8. 10. 5 o. 6NIZz 1.53. (23. 160 
116 J. 21. 53} o. 448 8. 14. 41] o. 15 822. 50 23. 17 
19 8. o. 18} 1.45 8. 19. 19 o. 35 23.37 23. 24 
22 8. 8. 350 2.438. 23.59 9. 53 [2413 23.31 
25} 8. 16. 500 3.37 8. 28. 40] K 11 [24-38 423. 38 
25] 8.25. 7] 4-27 | 9- 8 4 1. 25 [24 51 423. 46 
{ 211-9. 3+324 5.11 9. 8. 12] 1. 30 24. 52 23-54] 
| 5 VENUS. 1 
{ 14 0. 5.18; 3. 108 9.24. ol 2. 278 23. 448 3. 13 
7] o. 14. 51] 2. 56 (10. o. 55 2.22 [22.17 | 3. 16 
1310.24. 26] 2.37 10. 7. 44 age 20. 30 | 3. 18 
Ig] 1. 4. 2] 2. 14 (10. 14. 260 1. 58 18. 24 | 3.18] 
251] 1. 13. 381 1. 45 10. 21. 21 1. 30 116. 4 | 3. 18 
MAK 
1 3. 20. 26] 1.38 N| 4. 26. 42 2. 27 N14. 55 N 77.27 
. 3. 23. 12 . 41 4. 28. 26 2.390 f 31 17 41 
13] 3. 25. 56 1.43 | 4. 29. 52] 2. 52 14. 12 16. 44 ö 
19 3. 28. 39 145 5. O. 57 3. 4 14. 0 116.22 
251 4.1. 21 1.46 | C. 1. 401 3.16 2.2. 58 
1 8 IU PIT ER. 115 | 
1] 4. 20. 30] 0.53N] 5.. ©. 59] 0.55 N12. NJ. 11 
17 4. 20. 58] o. 53 | 5. 1. 131 0. 56 11. 57 17. 13 
113 4-21. 26] 0.54 | 5. 1. 20 0.57 il. 55 16. 47 
1 19] 4. 21. 54] 0-54 | 5. 1-20] 0.59 [11.57 [16.20 
251 4.22.23! . 94 1 C. 1. 131 1. 1 112. © Vis. gg 
| SATURN. 09% 230-55 
III. 22. 34z 2.11S|11. 16. 42] 2.14S| J. 18 8 6. 40 
1711. 22. 2,11 III. 16.52] 2.13 | 7-14 | 6. 15 
{ 13411, 22. 58 * 11. 17. 6} 2. 12 7. 8 5. 50 
11911. 23. 9 2. 12 11. 17. 23] 2. 11 50 | 5.24] 
25111.'23.21] 2. 12 III. 17. 421 2. 9 4. 59} 


6 5 
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r 
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x [137] 


a. ate. as... 2 1 _ 


DECEMBER 1789. 
La Moons Lon- 9 Moon's La- 3 
— itude at e at titude at titude 
SS 22. Noa. _ Noon. | at Midn. 
2 Mp = 7 — 
Pn. $ D,M.S.[D.M.8. ]D.M.s.| 
— — — — R 
2 [W. 2. 8. 30. 5 2.15. 1. 32 1. 43. 29 2.16.40 
3 [Th. 2. 21. 37. I 2. 28. 16. 22]2. 48. 19 3.17.58 
4 [F. 3. 4.59. 23] 3. 11. 45+ 54] 3+ 45. 4+ 9.22 
5 Pa. 3. 18. 35. 34 3. 25. 28. 74. 30. 12 447.21 
6 Su. r o. 23 5. 9. 4 } 
7 M. | 4-16. 19. 54] 4. 23. 20. 505. 13.13 512.43 
8 [Tu. | 5. o. 23. 4 5» 7. 26. 235. 7.32 [4.7.44 
9 |W. | 5. 14. 30. 29 5. 21. 35.1304. 43. 18 [4-24-36 | 
10 [Th. 5. 28. 40. 1 6. 5. 45. — 4. 1. 58 [3-35.21 | 
— — — 
| 11 F. | 6.12. 50. 3 6. 19. 55. 3603 . 35 12.32. 58 | 
12 a. | 6. 26. 59. 55 7. 3.2901. 1.21.28 
13 [Su. 7. 11. 6. 550 7.18. 790 = 39 8 o. 5. 22 8 
14 IM. | 7. 25. 6. gf 8. 2. z. 1400. 32. 45 N| 1. 10.13 N 
| 15[Ty. 8. 8. 57. 42 8. 15. 49. 16] 1. 46. 20 2.20.36 
— — muy a — — 
| 16 [W. | 8. 22, 25 tab 8. 29. 22. 8 2.52. 33 [321.45 
17 [Th. | 9. 6. 2. 33] 9. 12. 39. 23 50 4.10.33 
| 18 |F. 9. 19, 11. 1] 9. 26. 38. 3304 29. 42 [445-9 
19 82. 10. 2. 1. 37 10. 8. 20. 1604. 56. 48 [F. 4:43 
20 [Su. 10. 14. 34. 41110, 20. 45: 6 Ly $.52_ F. 9.23 
1 | — — 
21 [M. to. 26. 5 1. 52111, 2. 35. 185. 6.21 [4-59-53 J 
22 Tu. It. 8. 55. 5811. +5 54. 19] 4+ 50. 9 [4-37>19 
23 [W. II. 20. 50, 5711. 26. 46. 2804. 21. 33 4. 3: I 
24 Th. | 0. 2. 41. 39] o, 8. 36. 403. 41. 54 3.18.25 
25 [F. | 0 14. 32. 40 O. 20. 30. 82. 52. 42 2.25.3 
Ei n 4 
Fi; 9. 46] L 2. 32. 61. 55. 37 1.2442 
27 Su. | 1. 8. 37. 52] 1. 14. 47. 25 o. 52. 33 NI o. 19. 28 N 
M. | 1. 21. 1+ 34] 1. 27. 20. 280 O. 14. 13 8 o. 48. 68 
29. Tu. | 2. 3. 44. 34} 2 10. 14. JJ. 21. 49 1.84.54 } 
30. [W. I 2. 16. 49. 14 2 23. 29. 5902. 26. 52 (457-15. ] 
Fh. 3. 0.16. 72 ls 5 5. 22 25; 2 8 | 


| D's Paſs- 

| over rs on Acer 
f id. | at Noon. ſat Midn. 
- | — —— 
| H. M. D. M. | D. M. 
4 21 |Tv. [16] 11. 25] 53-28 | 60. 12 
1 2 W. 17/12. 15 87. 3 75 I 
: 3 | Th. [18] 13. 11 | 81. 4 10 
| 4 [F. ig 14. 6 |. 95.17] 102.25 
1 5 Sa. 200 15. © | 109. 30 16. 32 
4 © [Su. 210 15. 53 | 123. 30 130. 23 
4 5 [VL 221 16, 44 | 137. 12 | 143-57 
1 8 Ta. 23 17. 35 | 150.38 | 157-17] ©. 
W. [24 18. 25 163. 55 | 170,32] 1. 
4 10 [Th. 25 19.17 | 177.10 | 193. 51 
411 F. 260 29.8 | 190. 36 | 197. 25 
1 r2 |Sa. ||- | 21. '2 | 204.19 | 211, 20 
z [Su. [28] 21. 57 [ 218.26 225. 37 
14 [M. [29] 22.53 | 232.53 | 249.12 
{ x5 Tu. 39 23. 50 | 247. 33 | 254+ 52 
RI — — — — — 
16 [W. i 8 262. 8 54 20 
1 17 | Th. } 2} ©. 276, 24 | 283. 20 
Ci 18 [F. | 3] 1. 36 |] 290. 7 | 296. 43 
19 Sa. | 4] 2. 25 | 303. 9 | 399.25 
20 | Ss. 5 3.11 | 315.31 | 321. 29 
21 [M. | 6} 3.55 | 327-20] 333. 4 7: 
| 22 To. 1 +37 | 338-43 | 344-19] 

23 [W. [8 $5.18 | 349-53 . 50 

24 Th. 6. © 1. © 

25 [F. 10 6. 42 12. 16 18. 9 

26 Sa. 11 7.26 23.52 | 29.50 

27 [Su. 12 8. 12 35-57 | 42. 15 
128 [M. 13] 9. 1 225 88.53 

29 Tu. [14] 9. 52 62. 0 

W. 15 10. 46 95. 56 53. 4 1 o. 


1 ä 


- 


4 . * 
N 4 14 4 1 "oy 
: D E C 
- . i 
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r. Par. Hor. 552 [5 


| EMBE 759 
1 2 mid*, Semidr. 5 I T8 = 
=5| 23 'Þ at ] at Mid- yat'| p at 28125 
We -#M.S | M. 8. M. 8. M. S. E >|58 
1 ru. 15.18. 15.23 56. 9 56.2) 5059 503 
2 |W. | 15.28] 15.32 | 56.44 | 57. 014/499 
3 [Tn. | 15. 36] 15-41 57.16 57.32 4973/4053 
14 f. | 15-45 | 25:49 | 57-47 |. $8.. 1 [493414917 
5 [Sa.-| 15-52 |; 5s 55 | 58.14 | 58:26 4991 
ca 1” progeny 3 gat bay a2 
j 6 P. | 15,58 | 16. 1 | 58.37 | 58. 46 1487214861 
4 7 IM. | 16. 3 | 16. 58:54 | 59. 2 1485214842 
8 [Tu. | 16. 7 16. 59. 59.14 [433414827 
1 9g [W. | 16.10 [ 16. 11 59.1 59, 22 (432214817 
j 1o [Th. 26. 11 | 16. 12 | 59-24 | 59.26 1481514812 
i r. | 16.12 | 16.12 | 59. 26 59. 25 481204813 
12 Sa. ] 16.11] 16: 9 | 59.22 | 59. 17 [481714823 
113 |S. | 16. 7 | 16. 5.| $9.10 | 59, 2483204842 
14 M. | 16. 2 | 15-59 | 58.52 | 58. 40 [4554 4869 
i Tu. 15. 56 15-52 | 58.27 | 58. 12 48854905 
1 W. 15. 47 | 15-42 | 57-55 | 57. 37 924494 
17 [Th. | 15. 37 | 15-34 | 57-18 | 56: 58-149711[439 
18 F. | 15.26 15. 21 56.39 | 56.19 $021 5046 
19 Pa. | 15- 16 15. 11 56. © | 55.42 7077594 
20 Se, 15. 6] 15. 2] 55-25 | $5.10 1165136 
21 M. | 14.58] 1455 | 54-56 54-45 5154 5169 

: 22 [Tu- 14. 53 14-51 | 54436 } 54-29 [5181 5298 
123 W. 4. | 14-49 | 54-24 | 54-22 515199 
24 [Th. 14-49 | 14 5 | 54-23 | 5426619805194 
25 [F. | 1452 | 14:54 | 5432 | 54-41 51865174 
26 8. 14-57 | 15- | 5452 | 55: 5 1590814 
27 [Su. | 15. 5 | -15-10 | 55.21 | 55.38 612215099 
28 [M. | 15.15 | 15. 20 55.57 56. 18 [5075] 5048 
'29 [Tu. | 15.26 | 15. 32 56.39 | 57. 1 02104992 
30 [W. | 15.38 | 15-44 | 57-23 | $7:44 1496514938 
31 Th. | 15. 50 1- 15. 55 | 58. 5 | 58. 24 4012 
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EXPLANATION and USE 
| OF THE . JA 
ARTICLES 

| CONTAINED IN THE 
AzTRONOMICAL and NauTIcaL EPHEMERIS. , 


T may be proper firſt to premiſe, that all the Calculations 
of the Ephemeris are made according to apparent Time 


by the Meridian of the Royal Obſervatory at Greenwich: 


And the Sun's, Planet's, and Moon's Places, with the Par- 
ticulars depending on them in the 2d, 4th,-5th, 6th, and 


- 7th Pages of each Month, are computed to the Inſtant of 


apparent Noon, or that of the Sun's Center paſſing the Me- 
ridian of Greenwich. | 

Apparent Time, at any Place, is that deduced immediately 
from the Sun, whether from the Obſervation of his paſſing the 
Meridian, from his Altitude obſerved at a Diſtance from the 
Meridian, or from his obſerved Riſing or Setting. This Time 
is different from that ſhewn by Clocks and Watches well 
regulated at Land, which is called equated or mean Time. 
This will be explained when we come to treat of the Equas, 
tion of Time. 25 . | 


The Day is here ſuppoſed, according to the Method of 


Aſtronomers, to begin at Noon, or 12 Hours later than the 
civil Day of the ſame Denomination, and to be counted up to 


24 Hours or the ſucceeding Noon, when the next Day begins. 


Thus the Day of the Month and the Hour of the Day are 


the ſame in this Method as in the civil Account at Noon, 


and from Noon till Midnight; but from Midnight till Noon 
they differ; for whyreas in the civil Account a freſh Day is 
5 T ſuppoſed 
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| ſuppoſed to begin at Midnight, and the Hours to begin 


over again, in this Method the Day is ſtill continued beyond 
Midnight, and the Reckoning of the Hours is continued up 
to 24. Thus the Diſtances put down to Janpary 10, 15 
Hours belong to January 11 at Three in the Morning by civil 
Reckoning. | | | 
There are 12 Pages for every Month. The firſt Column of 
the firſt Page of each Month contains the Day of the Month; 
the ſecond, the Day of the Week expreſſed conciſely by the 
initial Letter or Letters, Su. ſtanding for Sunday, M. for 
Monday, Tu. for Tueſday, W. for Wedneſday, Th. for 
Thurſday, F. for Friday, and Sa. for Saturday: The third 
Column exhibits the Sundays and Feſtivals of the Church of 
England, and other remarkable Days: The laſt Column 
ſhews at Top the Moon's Phaſes, or the Times of New and 
Full Moon, and of the firſt and laſt Quarter or two Quadra- 
tures with the Sun: Beneath are contained miſcellaneous 
Phenomena, namely, Eclipſes of the Sun and Moon, and Oc- 


cultations of Planets or fixt Stars not leſs than the fourth _ 


Magnitude, by the Moon, as they ſhould happen at Green- 
wich by the Tables; the Conjunctions of the Moon with all 
Stars not leſs than the fourth Magnitude, which can be Qc- 
cultations any here on the Globe, between: the Latitudes of 
60 North and 40 South: The Entrance of the Sun into the 
ſeveral Signs, and any other remarkable Phzxnomena. 
The Stars are expreſſed by Bayer's Characters of Reference. 
The Conjunction of the Moon or a Planet with a Star is 
denoted by prefixing the Character of the Moon or Planet 
to that of the Star, the Time of the Conjunclion being 
placed immediately after. The Caſe is the ſame with reſpect 
to the Occultation of a Star or Planet by the Moon, only this 
Is further diſtinguiſhed by the Addition of Im. or Immerſion, 
to ſignify the Difappearance behind the Moon; and Em. or 
Emerſon to. ſignify the Re appearance of the ſame. Thus 
89. 9.9 % 16h. 22/, ſignifies that the Moon will be in Con- 
Junction with the Star 9 V on the Eighth Day at 16*. 22/, 
excluſive of Parallax: And 10% Pe H Imm. gl. 140. Em. 


100. 23“ ſignifies. that the Moon will eclipſe s N on the 1th 


Day, the Immerſion being at gh. 147, and the Emerſion at 
10", 23”, apparent Time at Greenwich. + {25 ee 


* 
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The Oceultations ſet * are thoſe only viſible at une | 
vicha the Circumſtances of which will commonly not differ 
very widely in moſt Parts of the Kingdom; but in very diſtant; 
Places they will differ very much, owing to the Change of 
the Moon's Parallax, or it may become no Occultation at 
all: The like may be ſaid of Eclipſes of the Sun. 

An Eclipſe of the Sun, or Occultation of a fixt Star by the 
Moon, if obſerved in a Place whoſe Latitude and Longitude 
are well determined, may be. applied to the Correction of 
the Lunar Tables; but if made in a Place whoſe Latitude, 
only is well known, may be applied to the Determination of 
the Longitude of the Place; but for this Purpoſe an accurate 
Calculation muſt be made. of the Moon's Parallaxes in Lon- 
gitude and Latitude, which makes this Method of ſettling 
the Longitudes of Places, though a very accurate one, leſs; 
convenient in uſe for Perſons not much verſed in aſtronomical 
Calculations. However, this ought not to diſcourage Tra- 
vellers or Mariners from endeavouring. to make theſe Obſer- 
. vations as often and as carefully as poſſible, when they ſhall 
happen to be at any Place whoſe Longitude they have Reaſon 
to think has not been well ſettled ; ſince the neceſſary Cal- 
culations may be made at any Time afterwards by themſelves, 
at Leiſure, or referred to the Skill of Aſtronomers and Ma- 
thematicians. 

Eclipſes of the Moon are not liable to this Ioconvenience ; 

the Longitude of any Place, where the Eclipſe has been ob- 
ſerved, being deduced immediately by taking the Difference 
of the Time of the Obſervation and that ſet down in the 
Ephemeris, and converting it into Degrees, at the Rate of 
159 to one Hour, Sc. or more briefly by Table XIV. p. 38 
of the 2d Edition of the Tables requiſite to be uſed with 
the Ephemeris. But, as the Beginning or Ending of an 
Eclipſe of the Moon cannot be generally obſerved nearer than 
One Minute, and ſometimes "Two or Three Minutes of 
Time, the Longitudes of Places cannot be certainly deter- 
mined by this Method from a ſingle Obſervation of the Be- 
ginning or End nearer than a Degree. Even this Point of 
Exactneſs will often be of great Service. If both the Begin- 
ning and End of the Eclipſe be obſerved, a n W of 


Ea will be attained. 
T 2 The 
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The Conjunctions of the Moon with the Planets, or fixt 
Stars nct leſs than the fourth Magnitude, which may prove 
Occultations in ſome inhabited Parts of the Globe, are evi- 
dently deſigned to inſtruct Mariners or Travellers to look out 
frequently for ſuch Obſervations ; which if they happen to 


prove Occultations, and are carefully obſerved, will afford a 


certain Means of determining the Longitude of the Place of 
Obſervation. | | 


The Two firſt Columns of the Second Page of the Month 


contain the Day of the Month and Week as before ; next 
follow the Sun's Longitude, right Aſcenſion in Time, Decli- 
nation, and the Equation of Time with its Difference from 
Day to Day, 8 

The Longitude of the Sun is made uſe of in moſt of the 


| ſucceeding Calculations of the Ephemeris, and may ſerve 


either to verify them, or to make other ſimilar Calculations 
at a different Time of the Day. Particularly it may ſerve, 


with the Help of the Moon's Longitude, to find the Diſtance 
of the Moon from the Sun at any Time, independent of the 


Diſtances contained in the 8th, th, 10th, and 11th Pages of 
the Month. To find the Sun's Longitude at any Time dif- 


ferent from. Noon, Proportion muſt be made according to 


its daily Increaſe : Saying, as 24". is to the Hour from Noon 


reckoned by the Meridian of Greenwich, ſo is the daily 


Variation of the Sun's Longitude, to a fourth Number; which 


added to the Sun's Longitude at the preceding Noon, gives 


the true Longitude at the given Time. 

If the Time given be that of a Meridian different from 
Greenwich, it muſt be firſt reduced thereto, by adding or 
ſubſtracting the Difference of Longitude turned into Time 
(at the Rate of One Hour to 155. and One Minute of 
1] ime to 15 Minutes, or more briefly by Table XIV. p. 38, 
of the Requiſite Tables) according as the Place is to the 
Weſt or to the Eaſt of Greenwich. Example: Suppoſe any 


one ſhould want to know the Sun's Longitude, January 19, 


1767, at 4. 35', being in 219. 15', Longitude Eaſt of Green- 
wich. The Difference of Longitude turned into Time is 
15. 25', which ſubſtracted from 4*. 357, becauſe the Place 
Is Ealt of Greenwich, leaves 30. 100, for the Time reduced to 
the Meridian of Greenwich, The Sun's Longitude the pov. 

ceding 


__——__ 1g, = x 


14 063 
ceding Noon is 98. 299. 18“. 2”, and the following Noon is 107. 
o. 19“. 4”. the Difference is, 19. 1“. 2“, or 61/. 2”, the daily 
Variation. Thea ſay, as 24". is to 3". 10', ſo is 61“. 2“, to 80.30, 
which added to 95. 299. 18'. 2”, the Sun's Longitude on the 


preceding Noon, gives 9*. 299. 26/. 5% the Sun's Longitude at 


the Time given. In like Manner any other of the following 
Articles is to be found by the Help of the Ephemeris. 

The Sun's Longitude ferves alſo to compute the Aberration 
of the fixt Stars aud Planets 

The Sun's right Aſcenſion in Time is uſeful to the practical 
Aſtronomer in regular Obſervatories, who adjuſts his Clocks 
by ſidereal Time. It is alſo uſeful to him for converting ap- 
parent into ſidereal Time; as ſuppoſe that of; an Eclipſe of 


Jupiter's Satellites, in order to know at what Time it may be 
expected to happen by his Clocks: For this Purpoſe the Sun's - 


right Aſcenſion at the preceding Noon, together with the In- 
creaſe of right Aſcenſion from Noon, mult be added to the 


apparent Time of the Phznomenon ſet down in the Ephe- 


meris. 

The Sun's right Aſcenſion in Time ſerves alſo to compute 
the apparent Time of a known Star's paſſing the Meridian: 
Thus, ſubſtract the Sun's right Aſcenſion in Time at Noon 
from the Star's right Aſcenſion in Time, thegRemainder is 
the apparent Time of the Star's paſſing the Meridian nearly; 
from which the proportional Part of the daily Increaſe of 
the Sun's right Aſcenſion for this apparent Time from Noon 
being ſubſtracted, leaves the correct Time of the Star's paſſ- 
ing the Meridian. | 

Hence the apparent Time may be found from an obſerved 
Altitude of a known fixt Star, ſuppoſe one contained in Page 
7, of the Requiſite Tables; as will be explained hereafter. 

The Sun's right Aſcenſion in Time is alſo uſeful for com- 
puting the Time of the Moon and Planets paſſing the Meri- 
Gian, as will be ſhewn under their proper Articles. 

The Sun's Declination is neceſſary to find the Latitude, 
whether at Sea or Land, from the Meridian Altitude ob- 


ſerved ; it is alſo requiſite for finding the Latitude from Two 


Altitudes obſerved with the Interval of Time meaſured by a 
Watch ; it ſerves for computing the Sun's Azimuth, having 
his Altitude and the Latitude of the Place given, in order 

* ; tg 
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to find the Variation of the Compaſs ;- it is required, jointly 
with the Latitude of the Place and the Sun's horary Angle, 
to compute his Altitude, if neglected to be obſerved at the 
Time of taking the Moon's Diſtance from the Sun for find - 
Ing the Longitude, being uſeful to facilirate the Calculation 
of the Effect of Refraction and Parallax upon the Diſtance; 
it is alſo neceſſary to calculate the apparent Time from an 
obſerved Altitude of the Sun at a Diſtance from the Meri- 
> the Latitude being given; or to compute the Time 
the Sun's Setting or Riſing ; which, though a leſs ac- 
curate Method than the former of obtaining the Time, may 
et be uſeful when that cannot be had. For any of theſe 
urpoſes the Sun's Declination muſt be found to the Time 
iven nearly reduced to the Meridian of Greenwich, making 
portion according to the daily Inereaſe or Decreaſe, in like 

Manner as was ſhewn with reſpect to the Sun's Longitude. 
The Equation of Time is a Correction, which added to 


or ſubſtracted from the apparent Time (according to its Title 
at the Top of the Column) gives equated or mean Time, or 


that which ſhould be ſhowh by a good Clock or Watch. 
Apparent Time is that which takes its Beginning from the 
Paſſage of the Sun's Center over the Meridian of any Place; 
and had the Sun no Motion in the Ecliptic, or was his Mo- 
tion reduced-to the Equator or in right Aſcenſion uniform, 
He would always return to the Meridien after equal Intervals 
of Time, But his apparent Motion in the Ecliptic being 
continually varying, and his Motion in right Aſcenſion being 

endered further unequal on account of the Obliquity of the 

icliptic to the Equator, from theſe Cauſes it ariſes that the 
Intervals of his Return to the Meridian become unequal, and 


the Sun will gradually come too ſlow or too ſoon to the 


Meridian for an equable Motion, ſuch as that of Clocks and 
Watches ought to be. | 

This Retardation or Acceleration of the Sun's coming to 
the Meridian is called the Equation of Time, and is con- 
tained in the laſt Column bur One of Page 2d; and when 
applied according to its Title to the apparent Time, or that 
deduced immediately from the Sun, gives the mean or equated 
Time, whence the Error of a Clock or Watch may be found, 
and, if required, it may be corrected. 


1 
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If it be propoſed to convert mean Time into apparent, this 


is done by a centrary Proceſs, by applying the Equation of 
Time to the mean Time 7 with its Title or Sign changed; 


viz. ſubſtracting inſtead of adding, and adding inſtead of 
ſubſtracting. | op 
The Equation of Time being ſet down in the Ephemeris 
for Noon at Greenwich, Proportion muſt be made, ac- 
cording to the daily Difference, to find what it ſhould be 
at any given Time reduced to the ſame Meridian, as in the 
preceding Articles. The laſt Column of this Page, contain» 
ing the daily Differences of the Equation, is deſigned for 
this Purpoſe, 
As often as it may be required to make any Calculations 


from aſtronomical Tables, and the Time given be apparent 


Time; it is neceſſary firſt to apply the Equation of Time 
thereto to convert it into mean Time, the Tables being diſ- 
poſed according to mean Motions, Thus the Articles con- 


tained in the Ephemeris anſwering to Noon were computed 


to of, increaſed, or 24 Hours of the preceding Day dimi- 
niſhed, by the Equation of Time: And the Moon's Places 
ſet down for Midnight were computed to 120. increaſed or 
diminiſhed by the Equation of Time. on 
What has been ſhewn concerning the Equation of Time 
chiefly reſpects the Aſtronomer, the Mariner having nothing 
to Co with it in computing his Longitude from the Moon's 
Diſtan:es from the Sun and Stars obſerved at Sea with the 
Help of the Ephemeris, all the Calculations thereof being 
adapted to apparent Time, the ſame which he will obtain 


by the Altitudes of the Sun or Stars in the Manner hereafter -. 


preſcribed. 

But if Time-keepers ſhould be brought into Uſe at Sea, the 
apparent Time deduced from an Altitude of the Sun muſt be 
corrected by the Equation of Time, and the mean Time 


found compared with that ſhewn by the Watch; the Diffe- 


rence will be the Longitude in Time from the Meridian by 
which the Watch was ſet, as near as the Going of the Watch 

carr be depended upon. 
The Equation of Time is computed in the Manner ex- 
plained in my Remarks upon that Subject, in the Philof. 
| Tranſact. 
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Tranſat. Vol. liv. P. 342, for the Year, 1764; namely, by 


taking the Difference of the Sun's true right Aſcenſion, and 


his mean Longitude corrected by the Equation of the Equi- 


noxes in right Aſcenſion, and turning it into Time at the 
Rate of 1”. to 15”. &c, The Equation of Time will be addi - 
tive or ſubſtractive as the Sun's true right Aſcenſion is greater 
or leſs than his mean Longitude. 

The Semidiameter of the Sun, Page zd, is neceſſary to re- 
duce the obſerved Altitude of his upper or lower Limb to 
that of the' Center ; alſo to reduce the obſerved Diſtance of 
the Moon's neareſt Limb from the Sun's neareſt Limb to the 
Diſtance of the Centers. It is alſo uſeful to Aſtronomers to 
verify or aſcertain the Exactneſs of the Scale of their Micro- 
meters, by Compariſon with the Meaſure of the Sun's hori- 
zontal Diameter. This Practice is particularly uſeful in ſolar 
Eclipſes, when the Diſtance of the Cuſps or the Verſe Sine 
of the uneclipſed Part has been meaſured with the Micro- 

meter. The Semidiameters of the Sun in Mayer's Tables, on 
which all the Calculations reſpecting the Sun and Moon are 
made, ſuppoſe the Semidiameter at the mean Diſtance to be 
16“. 2“, 8. which Mr, Mayer ſays he deduced from above 130 
Obſervations taken with his Six Feet mural Quadrant, which 
ſeemed to him not ill adapted to the Purpoſe. It may not 
be amiſs to take this Opportunity to remark, that the Qua- 
drant here mentioned was given to the Univerſity of Gottin- 
gen by his late Majeſty, and was made by that ingenious 
Artiſt the late Mr. John Bird after the Model of the Eight 
Feet mural Arch, which he finiſhed for the Royal Obſervatory 
at Greenwich, and put up there in the Year 1750. Mr. Mayer 
made his Obſervations with his Six Feet mural Arch, from 


the Year 1756, to the Time of his Deceaſe; with it he ſettled 


the mean Obliquity of the Ecliptic to the Beginning of the 
Year 1756, at 23“. 28', 16% which Dr. Bradley ſettled by 
- his Obſervations, reduced to the Year 1750, at 239. 28“. 

18”, The Difference is agreeable to what ought to ariſe 
from the gradual Diminution of the Obliquity of the Ecliptic 
at the Rate of about ; a Second in a Year. The ſame In- 
firument he alſo uſed in ſettling the Elements of his ſolar 
Tables; and it is moſt probable that with the ſame he ſettled 


bis Table of Refractions at the End of his ſolar Tables; the 


Agrecment 
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Agreement of this Table with Dr. Bradley's, ſee Page 1ſt of 
Requiſite Tables (being both ſuited to the ſame Temperature 


of the Air) is ſo great, that they ſeem rather like One and the 


ſame than Two different Tables. 

The Time of the Sun's Semidiameter paſſing the Meridian, 
ſerves to reduce an Obſervation of a Tranſit of the preceding 
or ſubſequent Limb over the Meridian ta that of the Center, 
when only One was obſerved. It ſignifies a Portion of appa- 
rent Time, or even mean Time, the Difference being abſolutely 
inſenſible upon ſo ſmall an Interval. It is found thus: In- 
creaſe the Sun's Semidiameter in the Ratio of the Coſine of his 
Declination to the Radins, to find his Semidiameter in right 
Aſcenſion, which turned into Time at the Rate of 1“ to 15/, 
and 1” to 15%. gives the Time required. The Sun's Semi- 
diameter in right Aſcenſion is readily found by adding the 
Log. Coſine of his Declination to the logiſtic Logarithm of 
his' Semidiameter, the Sum is the logiſtic Logarithm of his 
gemidiameter in right Aſcenſion ; which divided by 15 gives 
the Time of his Semidiameter paſſing the Meridian. If the 
Clock by which the Obſervation is made be regulated ac- 
cording to the ſidereal Time, this Quantity muſt be in- 


creaſed in the Ratio of 365 to 366, if great Preciſion is re- 


quired, | | 
From the Time of the Sun's Semidameter paſſing the Me- 


ridian may alſo be found the Time ob its paſſing the horizon- 


tal or vertical Wire of a Quadrant or Sextant, which on ſome 


Occaſions may have its Uſe.—The hourly Motion of the Sun 


is uſeful in computing ſolar and lunar Eclipſes; alſo in cor- 
recting the aſſumed Longitude of the Ship, in order to find 


the Time from an Obſervation of the Diſtance of the Moon 
from the Sun, independent of the Diſtances contained in the 


Nautical Ephemeris; See Britiſh Mariner's Guide, P. 49, 


and Table at the End of the ſame, Page 25. The Logarithm of 


the Sun's Diſtance is uſeful in the Calculation of the Places 


of the Planets and Comets. The Place of the Moon's Node 
ſignifies its mean Loogitude, and is neceſſary for finding the 


Equation of the equinoctial Points both in Longitude and 


right Aſcenſion, the Equation of the Obliquity of the Eclip- 
tic, and the Deviations of the fixed Stars in right Aſcenſicn 
and Declination, 5 | 
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The Eclipſes of Jupiter's Satellites are well known to. af- 
ford the readieſt, and for general Practice the beſt Method of 
ſettling the Longitudes of Places at Land; and it is by their 
Means principally that Geography has been ſo much reformed 
within a Century paſt, and the Pofition of the moſt diſtant 
Places determined with equal Accuracy to the neareſt, It 
was hoped that ſome Means might be found of uſing proper 
Teleſcopes on Shipboard to obſerve theſe Eclipſes; and could 
this be effected, it would be of great Service in aſcertajning 
the Longitude of a Ship from time to time. In my Voyage 
to Barbadoes under the Direction of the Commiſſioners of 
Longitude, in 1763 I made a full Trial of the late Mr. 1r- 
win's Marine Chair propoſed” for this Purpoſe, hut could 
not. derive any Advantage from the Uſe of it; and; con- 
+ ſidering the great Power requiſite in a Teleſcope for - mak- 

ing thefe Obſervations well and the Violence as well as 
Irregularities of the Motion of a Ship, I am afraid the com? 
plete Management of a Teleſcope on Shipboard will always 
remain ampng the Deſiderata. However, I would not be un- 
dexſtood-to mean to diſcqurage any Attempt founded upon 
good Principles to get over this Difficulty, "Ot. * 

Tbe Teleſgopes, proper for obſerving the Eclipſes of Jupi- 
ter's Satellites, are common refraCting Teleſcopes from 15 to 
20 Feet, reflecting Teleſcopes of 18 Iuches or Two Feet focal 
Length, and Teleſcopes of Mr. Dollond's Conſtruction with, 
Two Object Glaſſes from 5 to 10 Peet; or, which are. ſtill, 
more convenient, thoſe of 46 Inches focal Length, conſtructed 
with Three Object Glaſſes, Which ale as manageable as re- 
flefting Teleſcopes, and perform as much as thoſe which he 
makes of 10 Feet with Two Object Glaſſes 

. The Eclipſes of Jupiter's Satellites are obſerved by Aſtro- 
nomers at Land, as well in order to provide Materials for 
improving the Theories and Tables of their Motions, as for 
the, ſake of Compariſon with the correſponding Obſervations 
w'bich may be made by.Perſong in different Parts of the Globe, 
whereby the Longitude of ſuch Places will be accurately aſ- 
cettai ned. It is indeed to be lamented that Perſons, who, viſit 
diſtant Countries, are not more. diligent to multiply Obſerva- 
tiogs of th is Kind; for want of which, the Obſervations, made 
by Aſtronomets in eſtabliſhed Obſervatories loſe Half theis 
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Uſe, and the Improvement of Geography is retarded, But 
q Ut is to be hoped that an Emulation will ſpring up among 
thoſe who may have. Opportunities of 3 ſo uſeful 


A Service to the Public, to incite them to watch diligently 
for, the Occaſions of obſerving theſe Eclipſes carefully, parti- 
Tularly of the Firſt and Second, which are moſt exact for the 
N 5 The Eclipſes, carefully calculated and ſet down 
n the Ephemeris, will ſerve to advertiſe them and Obſervers 
in general of the Times when they ſhould attend to theſe Ob- 
ſervations. The Perſon, who ſhall be under any Meridian dif- 
ferent from Greenwich, muſt turn his Difference of Longitude 
into Time: See Requiſite Table, P. 38, and add it to or ſub- 
ſtract it from the Time of the Eclipſe ſet down in the Ephe- 
meris, according as he is to the Eaſt or Weſt of Greenwich, to 
find the apparent Time at which the Eclipſe will happen at 
his Meridian, nearly. He mult further take care to regulate 
his Watch or Clock by apparent Time, or at leaſt to know 
the Difference, as well in order to apprize him of the Time to 
look out for the Eclipſe, as for aſcertaining the apparent 
Time exactly at which he ſhall obſerve it. Equal Altitudes 
of the Sun or Stars taken with an Aſtronomical Quadrant af- 
ford the beſt Means of regulating Clocks and Watches for oc- 
caſional Obſervations; or they may be taken with a Hadley's 
Quadrant, by Reflection from a Baſon of Water or Quick- 
ſilver, or from the Horizon of the Sea, if the Obſerver has an 
open Proſpect, and is not elevated above 5 or 6000 Feet above 
. the Level of the Sea. But, if Opportunity does not admit of 
taking equal Altitudes, the Time may be determined from 
One Altitude taken in any of the Methods above - mentioned, 
at leaſt Two or Three Points of the Compaſs diſtant from 
the Meridian, but the nearer to the Eaſt or Weſt the better, 
the Latitude of the Place being known, or being found by. 
Obſervations of the Meridian Altitude of the Sun or Stars 
made on Purpoſe. It will be better to take ſeveral Altitudes 
in order to take a Mean of the Reſults for greater Certainty. 
And if one Star be obſerved to the Eaſt and the other to the 
Weſt of the Meridian, the Time will be determined with- 
rather more Certainty. The Manner of computing the ap- 
parent Time from the Altitude of the Sun or a Star is ſhewn 
in Problems VIII. and IX. Pages 25 and 26 of the Expla- 
nation and Uſe of the Requiſite Tables. 
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The Obſerver, being in a Place whoſe Longitude is well 
known, ſhould be ſettled at his Teleſcope Three Minutes be- 
fore the expected Time of an Immerſion of the firſt Satellite; 
Six or Eight Minutes before that of the ſecond and third Sa- 
tallites; and a Quarter of an Hour or more before that of the 
fourth Satellite; chiefly on account of the Uncertainty of their 
Theories; but, if the Longitude of the Place is very uncer- 
tain, he muſt begin to look out for the Eclipſe proportion» 
ably ſooner : Thus, if the Longitude of the Place is uncertain 
to 3 Degrees, anſwering to 12 Minutes of Time, he ought to 
fix himſelf to his Teleſcope 12 Minutes ſoonet than is men- 
tioned above, Nevertheleſs, when he has obſerved One 
Eclipſe of any Satellite, and thereby found the Error of the 
Tables, he may allow the ſame Correction to the Calcula- 
tions of the Ephemeris for ſeveral Months, which will adver- 
tiſe him very nearly of the Time of expecting the Ecliples 
- the ſame Satellite, and diſpenſe with his attending ſo 
ong. | 

The Immerſions ſignify the Inſtant of the Diſappearance of 
the Satellite by entering into the Shadow of Jupiter; and the 
Emerſions ſignify the firſt Inſtant of its Appearance at coming 
out of the ſame, They generally happen when the Satellite 

is at ſome Diſtance from the Body of Jupiter, except near 
the Oppoſition of Jupiter to the Sun, when the Satellite ap- 
proaches nearer to his Body. Before the Oppoſition of Ju- 
piter to the Sun the Immerſions and Emerſions happen on 
the Weſt Side of Jupiter, and after the Oppoſition on the Eaſt 
Side; but, if an aſtronomical Teleſcope be uſed, which re- 
verſes Objects, the Appearance will be directly the contrary. 
Before the Oppoſition, the Immerſions only of the firſt Sa- 
tellite are viſible; and after the Oppoſition, the Emerſions 
only. The ſame is generally the Caſe with reſpect to the 
ſecond Satellite; both the Phænomena of the ſame Eclipſe 
are frequently obſervable in the Two outer Satellites. The 
Immerſions and Emerſions marked with an Aſteriſk in the 
Ephemeris are thoſe viſible at Greenwich. 

To know if an Eclipſe will be vilible in any Place, find 
whetherJupiter be 8* above the Horizon of the Place, and the 
Sun as much below it. This may be done near enough by a 
celeſtial Globe: Otherwiſe, the Time of the Sun's Riſing and 

. | : Setting 


D 
getting may be found for any Latitude by a Table of ſemi · 
diurnal Arcs, contained in the popular Book called the Ma- 
riner's Compaſs Rectified, and many other Books; the Time 
of Jupiter's Riſing and Setting may alſo be found from the 
Time of his. paſſing the Meridian and Declination fet-down 
in the Ephemeris, with the Help of the ſame Table of ſemi- 
diurnal Arcs; adding or ſubſtracting the femidiarnal Arc 
anſwering to the ſame Declination of the Sun : Remembering 
always, that if Jupiter's Declination and the Latitude of the 
Place are of the ſame Denomination, the ſemidiurnal Are will 
be more than Six Hours, and if they are of contrary Deno- 
minations, will be-leſs than Six Hours. But it may be eaſier 
found whether the Eclipſe will be- viſible at Greenwich, or 
whether it ſhould. be properly marked with an aſteriſk, by 
the Tables, P. 28—31, annexed to the Nautical Almanac 
f % | | | | 

The immerſion or Emerſion of any Satellite being carefully 
obſerved in any Place according to apparent Time, the Lon- 
gitude from Greenwich is found immediately by taking the 
Difference of the Obſervation from the correſponding Time 
ſhewa in the Ephemeris, which muſt be turned into , 
'&c. by Requiſite Tables, Page 38; and will be Eaſt or Weſt 
of Greenwich, as the Time obſerved is more or leſs than 
that of the Ephemeris. | | | 1 

Example; Suppoſe an Emerſion of the firſt Satellite ſhould 
be obſerved at the Cape of Good Hope, May 9, 1767, at 
10), 460. 45”. apparent Time: The Time by the Ephemeris 
being gl. 33/. 12”, the Difference is 16. 13“. 337, whence 
the Longitude of the Cape ſhould be 189. 23. 15”, Eaſt of 
Greenwich, becauſe the Time ſuppoſed to be obſerved at the 
Cape is more than that of the Ephemeris. 

It is to be obſerved that a correſpondent Obſervation of an 
Eclipſe of a Satellite of Jupiter, made under a well-known 
Meridian, is to be preferred to the Calculations of the Ephe- 
meris for comparing with an Obſervation made in a Meridian 
whoſe Longitude is required ; but if no correſponding Obſer- 
vation can be obtained, as is frequently the Caſe, it will be 
beſt to find what Correction the Calculations of the Ephe- 
meris require by the neareſt Obſervations to the given Time 
that can be obtained ; which Correction applied to _ Cal- 
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| ebilatich of the given Eclipſe in the Epheineris, renders it 


almoſt equivalent to an actual Obſervation: 
The Longitudes and Latitudes of the Planets; Page £4 
ſetve to kuow where to look for them in the Heavens, and 
when their Places may be conveniently ſettled by comparing 
them witli fixed Stars by the Help of a Micrometer in a Tele- 
foope- They alſo ſhew when they are in the moſt important 
Points of their Orbits, where it is moſt material to obſerve 
them. They alſo ſerve to enable Perfotis leſs ſkilled to dif- 
tinguiſh them from the fixed Stars. Their Deelinations and 
the apparent Times of their paſſing the Meridian are parti- 
eularly uſeful to Aſtronomers who ate furniſhed with Qui: 
drants and Tranſit Inſtruments well fixed in the Meridian, in 
ſetting their Inſtruments for obſerving their right Aſcenſions 
and Declinations. 5 

The apparent Time of a Planet's paſſing the Meridian may 
be compured thus; the Planet's right Aſcenſion being calcu- 
hated from its Longitude and Latitude, and turned into Time; 
ſubſtract the Sun's right Aſcenſion at Noon in Time from it, 
to: find the Time of the Planet's paſſing the Meridian nearly, 
which call T; take the Difference of the © and Planet's daily 


Variations in right Aſcenſion in Time, if the Planet is pro- 


greſſive in right Aſcenſion, or the Sum, if it is retrogade, 
which call X; then ſay, by the Rule of Proportion; 
As 24. . X: T:: X: e and T--e will be the correct Time 


of the Planet's paſſing the Meridian, The upper Signs are to 


be uſed both to X and e if the Planet's progteſſive Motion in 
right Aſcen ſion be greater than that of the Sun; in any other 
Caſe the lower Signs are to be made Uſe of. | 

But perhaps it may be found more readily by continual 
Approximation as follows: 'Take the proportional Part of the 


Difference or Sum of the © and Planet's daily Motion in 


right Aſcenſion, anſwering to the Time of the Planet's paſſing 
the Meridian, found nearly; in Proportion to 24". and take a 
further like proportional Part of this proportional Part; and 
again of this laſt, and ſo on as far as is neceſſary, The Sum 
F all theſe proportional Parts added to the Time of the Pla- 
ner's paſſing the Meridian found nearly, if the Planet's pro- 
greſſive Motion in right Aſcenſion is greater than that of the 
Sun, otherwiſe ſubſtracted, gives the apparent Time of the 
Planet's paſſing the Meridian. 

Example: 


£ 359 3 

apple: Let it be required to ſind the Time of the 
Moon $ paſſing the Meridian, T GG 2577 end 
125 Sun's right Aſcenſion in Time July 1ſt is, 60. 407%. 250i. 
and July 2d, 6b. 44“ 33, by the E Ephemeris. Therefore his 
daily Motion ig right Alcenlion i 4. 9d. The Moon's right 
Aſcenſion Joly. iſt at Noon by the Ephemeris is 1599. 2. au- 
ſwering to 106. 300. 8“. of Time, and July 2d is, 1695 39. 
anſwering to 11), 18“ 3655 The Difference is, 42“. 28". of 

Time, from which 4. 


Nrn. from 10. 36“. 84, the Moon's right Aſcenſion the fame 
n, the Remainder 3, 55/. 43. is the Approximate Time 
of the Moon. s paſſing, the Meridian. The proportional Par 
of 38“. 20” anſwering t to this, is 60. 1 a and the p iona 
part of 6. 17% is 943 therefore 6. 17%. and 9“. or 6. 26 
added to 3 55/. 43".give 4 2. 9% the apparent Time 
of the Moon's; paſhog the Meridian. In the Ephemeris it is 
43 Je, may alfa: be computed: by taking the Difference 
of the Moon's right Aſcenſion at, Noon aud Midnight; 
but then Half Fg Sun's daily Variation in right Aſcenſion 
muſt be made uſe of, and Proportion muſt be made for 12 
inſtead, of 24 Hours: and if the Moon paſſed the Meridian 
after Midnight, the Sun's right Aſcenſion at Midnight muſt 
be uſed, which is 4 Mean between his right Aſcenſions on the 
preceding and ſubſequent Noon. For the Planets, it will be 
ſufficient to take the firſt proportional Part only. 

The Days of the Oproſitions, Quadratures, &c. of the 
Planets to the. Sun, are Times at which they ought to be ob- 


ſerved in fixed Obſervatories, for ſettling the Elements of 


their Orbits by a Series of ſeveral Tears Obſervations. 


„The 5th, 6th, 7th, 8th, gth, 10th, and 11th Pages of 
73 Month contain the Moon's, Place, and all the Circum- 
an 


ces relating to her Motion, and her Diſtances from the 


Sun and ro r Stars, from which her Diſtance ſhould be 


obſerved for finding the Longitude at Sea. The Longitude, 
Latitude, AF Declination of the Moon, and Time of ber 
paſſing the Meridian, afford the like Uſes with the ſame 
Circumſtances of the Planetary Motions, and many more be- 
ſides: For the fake of greater Preciſion, the Moon's Longi- 


rade, Latitude, Right Aſcenſion, Declination, Semidiameter, 


5 . horizontal 


being ſubſtracted, leaves 38“. 20% 
Subſtract 66. 400. 20”. the! Sug's right Aſcenſion July iſt at 


3 


| 

1 

| 
j 

- 
' 
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i 
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-horizontal Parallax, with its proportional Logarlthm, are 
computed Twice a Day, to Noon and Midnight, and may 
readily be inferred to any intermediate Time with the great- 
eſt Exactneſ . | . 


Example: Let it be = red to find the Moon's Longitude 
and Latitude, Sc. July 16, 176), at 16. 227. 16”. Firſt to 
find the Longitude. The Moon's Longitude, July 16, at 120. 
is o“. 69. 40“. 25”. and July 17 at Noon, o'. 13*. 47'. 48”, 
the Difference 7. 7'. 23“. is the Moon's Motion in 12 Hours; 
ſay then, by the Rule of Proportion, ; 
As 12b, is to 4*. 22. 16'(the exceſs of 16". 22/, 16” above 
12d.) ſo is 7% 5'.23//; to 2% 35“. 41”. but this muſt be core 
reſted on account of the Moon's unequal Motion in 12 
Hours, by the Table of Equation of ſecond Difference an- 
nexed to Mr. Taylar's Sexageſimal Table, P. 244—247 : 
for this Purpoſe take out of the Ephemeris the Two Longi- 
tudes of the Moon next preceding the given Time, and the 
Longitudes immediately following jt, and ſet them down in 
Order one after another, as follows; . 
Is iI Diff. ad Diff. 
17 TI . 4... Vibe 36 +. ' it bv 
July 16, Noon 11.29. 29.344 e 
Hor. Midnight o. 8.49.2 243 ae 
17, Noon 0. 13.47.4807 7233.44 
Midnight 9. 20. 51. 27 7 3-39 We 


Take their Differences, 9*. 100. 51", 7. 5, 23", 7.3. 39% 
take the Differences of theſe Differences, or the ad Differ- 
ences 3'. 28”; 3/. 449. and take their Mean which is 3“, 36”, 
Now look for the Equation of ſecond Difference; anſwering. 
to . 220 after Midnight, found on the Side, and 3“. 36” at 
Top, which will be found = 24”, and which, according ta, 
the Remark at the Bottom of the Table, muſt be added 
to 29. 35/. 41”, the firſt proportional Part, becauſe the Mo- 
tion in 12 Hours or firſt Differences are decreaſing ; the Sum 
29. 36'. 5” added to 03, 69. 400. 25”, the Moon's Longitude. 
at Midnight, gives o'. 99. 160. 30% the Moon's true Longi- 
tude, and is as correct as the Longitudes from which it is 
dedueed. j it rae 


A 


N. B. 


N. B. If the firſt Differences of the Four Longitudes of the 
Moon taken out firſt increaſe and then decreaſe, or, vice 
verſa, firſt decreaſe and then increaſe, take Half the Differ- 
ence of the Two ſecond Differences for the Mean ſecond Dif- 
ference, with which rake out the Equation of ſecond Dit- 
ference, and add or ſubſtract it as the Firſt firſt Difference 
is greater or leſs than the Third firſt Difference. | 


To find the Moon's Latitude. Take out of the Ephemeris 
the Two Latitudes preceding and Two following the given 


Time, and ſet them down in Order, and take their firſt and 
ſecond Differences, and the Mean of the Two ſecond Differ+ 
ences; find the proportional Part of the Middle firſt Difference 
anſwering to the Hours and Minutes, &c. of the given Time 
after Noon or Midnight; which correct in the following Man- 
ner: Entering Table of Equation of ſecond Difference, Pag. 
244—247, with the Hour from Noon or Midnight on the 
Side, and the Mean ſecond Difference at Top, take out 
the correſponding Number of Seconds, which added to or 
ſubſtracted from the proportional Part found above, ac- 
cording as the Motion in 12 Hours or firſt Difference is de- 
creaſing or increaſing ; or, more generally, according as Firſt 
_ firſt Difference is greater or leſs than Third firſt Difference, 
gives the proportional Part corrected; which now added to 
or ſubſtracted from the Moon's Latitude at the preceding 
Noon or Midnight, as the Latitude in theſe 12 Hours is in- 
creaſing or decreaſing, gives the Moon's Latitude correct. 


Example: The Moon's Latitude is required, July 16, 
160. 22. 16”, 


V's Lat. by] | [Mean of 
the Ephem ſtſt Dif. 2d Dif.| 2d Dif. 
3 „ s / „ 7 5 4 Pg 
July 16, Noon 4,31.10N. | 
Midnight 4.49. 36 d 4.36 


17, Noon 5. 3.26 350 4.44 1 
Midnight 5. 12.32 1 | 


The Moon's Latitude July 16 at Midnight being 4. 49/. 
36/! N. and the Motion in the next 12 Hours being 13/..59”. 
ſay by Proportion, | | 


X As 


— 


F 103 1Þ 
As 12). is to 4". 22“. 16”, ſo is 13“. 50” to 5/. 2“: but this 
muſt be corrected by adding 32”, the Equation of ſecond Dif- 
ference, anſwering to the Hour 4". 227, and the Mean ſecond 
Difference 4. 40”, becauſe the firſt Differences are decreaſ- 
ing, or rather becauſe the firſt of them 18'. 26”, is greater 
than the laſt of them 97. 67. therefore the proportional 
Part corrected is -5/. 2”+ 32”= 5". 34”, which added to 
49. 49. 36“/, gives 4*. 557. 10” N. the Moon's Latitude 


Correct. 


my 


Remarks on ſome Circumſtances neceſſary to be attend 
to, in order to obtain and apply the Correction of ſecond 
Differences rightly in computing the Moon's Latitude. 

I. If the Moon's Latitude taken out of the Ephemeris for 
Noon and Midnight changes its Denomination from North 
to South or from South to North, the Sum of the Two Lati- 
tudes of contrary Denominations, where the Change happens, 
is to be accounted the firſt Difference in that Place. 8 

II. If the Three firſt Differences firſt increaſe and then des» 
creaſe, or vice verſa, firſt decreaſe and then increaſe, Half the 
Difference of the Two ſecond Differences is to be taken for 
the Mean ſecond Difference. 5 | 

III. If the Series of Four J atitudes taken out ſhould firſt 
increaſe and then decreaſe about the Moon's.greateſt Latitudes, 
take the Sum of the Two firſt Differences ſtanding on each 
Side of the greateſt Latitude for the ſecond Difference in that 
Place ; correct the Moon's Latitude at Noon or Midnight by 
the ſimple proportional Part firſt found; and to the Latitude 
ſo corrected, add always in this Caſe the Equation of ſecond 
Difference from Pag. 244—247, anſwering to the Mean ſe- 
cond Differences. 

Before I quit this Subject of Interpolation by ſecond Dif- 
ferences, I ſhall point out another Method, by which the 
ſame End may be obtained more readily, and with fewer 
Rules, by thoſe who are well acquainted with algebraic Sub- 
ſtraction and Addition, and the Manner of applying the Signs 
in thoſe Operations. Subſtract each Latitude from the fol- 
lowing for the firſt Differences, to which prefix the Sign — if 
the Latitudes decreaſe; and ſubſtract each firſt Difference, 
thus found, from the following one of the ſame Order for the 
ſecond Differences. Half the Sum of the Two ſecond Dif- 


terences 
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ferences ſtanding on each Side of the Interval to be interpo- 
| lated, is to be accounted the mean ſecond Difference; the 
Equation correſponding to it by Table, Pag. 244—247, is 
to be applied always with the contrary Sign. 

Theſe Operations are to be performed, and the Signs to 
be applied as in algebraic Subſtraction and Addition. Note 
further, if the four given Latitudes change their Denomina- 
tion, call the ſecond Latitude +, and thoſe of a contrary De» 
Nomination —. | | b | 

The Moon's Declination may be found at any Hour in the 
ſame Manner as her Latitude; but as the Correction ariſing 
from ſecond Differences will never exceed 2/4, this may be 
. neglected on moſt Occaſions ; but if any one is deſirous to 
obtain the Declination true to a Minute, the Correction is 
eaſily applied, as ſhewn above. | 

The other Articles of Page 6, and 7, viz, the Moon's right 
Aſcenſion, her Semidiameter, horizontal Parallax, with its 
proportional Logarithm, and the Diſtances contained in the 
Four laſt Pages of the Month, may be all found correctly 
by even Proportion, without requiring any Allewance on 
account of ſecond Differences, The propertional Part of the 
Moon's Longitude, &c. for any Hour may be found very rea- 
dily by the Help of the Table-of proportional Logarithms, 
Pag. 39—55 of the Requilite Tables. 

The Moon's Longitude and Latitude are uſed in computing 
her Diſtances from the Sun and Stars contained in the Four 
laſt Pages of the Month, as well as in the Appulſes to Stars 
myo out in Page 1, and, jointly with her Parallax and 
Seraidiameter, are neceſſary for computing the Ecliples of the 
Sun and Moon, and the Occultations of fixt Stars and Pla- 
nets by the Moon. They alſo facilitate the Calculation of 
the Longitude of any Place from an obſerved Eclipſe of the 
Sun, or Occultation of a Star or Planet by the Moon: Or, 
if the Meridian be well known, the Parallax and Semidiameter 
ſerve to deduce the Moon's true Place in the Heavens from 
the Obſervation, which compared with that given by the 
Ephemeris ſhews the Error of the Tables at the Time. The 
Moon's Semidiameter and Parallax are applied in correcting 
almoſt all Obſervations of the Moon. The proportional Lo- 
garithms of the Moon's Parallax ſerve further to facilitate the 
Calculations of Parallaxes. 
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The Moon's right Aſcenſion and Declination are uſeful to 
dcompute her Altitude. at any Time, particularly at the Ob- 

ſervation of her Diſtance from the Sun or a Star, ſuppoſing it 
was neglected to be or could not be obſerved properly; which 
Jatter Caſe may ſometimes happen in the Night, though [I 
think but rarely; the utmoſt Accuracy therein not bein 
required for the Calculations of Reſraction and Parallax. See 
Britiſh Mariner's Guide, Page 57, and Requiſite Tables, P. 
24. The Moon's Declination, with her Semidiameter and 
Parallax, ſerve for finding the Latitude by the Meridian Alti- 
tude of her upper and lower Limb obſerved at Sea. See 
Britiſh Mariner's Guide, Page 93, and Reqviſite Tables, Page 
15. The Moon's right Aſcenſion and Declination ſerve alſo 
to compute the Time from her Altitude obſerved at the 
Obſervation of her Diſtance from a Star z whence the Lon- 

itude may be inferred, tho' no Altitude of the Sun or a 

tar was taken for regulating the Time, See Britiſh Mariner's 
Guide, Page 61, and, Mr. Edwards's 5th Problem annexed 
to the Nautical Almanac of 1781, Page 10. | 

The Diſtances of the Moon from the Sun and fixt Stars, 
contained in the Sth, gth, toth, and 11th Pages of the 
Month, are ſet down to every Three Hours of Apparent 
Time by the Meridian of Greenwich, and are deſigned to 
relieve the Mariner from the Neceſlity of a Calculation, which 
he might think prolix and troubleſome, and to enable him, 
when compared with the Diſtance obſerved carefully at Sea, 
to infer his Longitude readily and with little Danger of 
Miſtake to a Degree of Exactneſs that may be thought ſuffi- 
cient for moſt nautical Purpoſes. Bur uſeful and valuable 
as the Practice of this Method may be at preſent, it is a 
Remark not unworthy our Notice, that every future Improve- 
ment of the Lunar Tables, as well as the Inſtruments, will 
bring it nearer and nearer to Perſection. | 

The Moon's Dittanices are computed both from the Sun 
and proper Stars, and gener:liy trom One Object on each 
Side of her, to afford the Mariner a greater Number of Op- 
portunities of Obſervation, and a Means of attaining a greater 
Degree of Exactneſs. The Diſtances from the Sun, are 
computed between 40 and 120? of Diſtance. While the 
„oon is between the Diſtances of 20% and 40? from the Sun, 


her 
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her Diſtance is computed only from a Star on the contrary 
Side that the Sun is. When ſhe is between the Diſtances of 
40 and go from the Sun, her. Diſtance is computed both 
from the Sun and from a Star on the contrary Side to the 
Sun; when the Moon is above go* from the Sun her Diſ- 
tance is computed from Two Stars, one on each Side of her; 
though ſtill her Diſtance is computed alſo from the Sun 
from go? to 120% Though the Diſtance of the Moon from 
the Sun or Star, well obſerved with a good Inſtrument, is 
ſufficient to determine the Longitude, with the Help of the 
Ephemeris, always within a Degree, and generally much 
nearer, yet it will conduce to ſtill greater Accuracy, if the 
Obſerver takes the Diſtance of the Moon from Two Stars, or 
the Sun and a Star, or, when the Moon is between go? and 
120* Diſtance from the Sun, from the Sun and Two Stars, if 
he can be ſo lucky as to obtain theſe ſeveral Obſervations. 

The Longitude being computed from the Obſervations 
made with each Star reſpectively, the Mean of the Reſults is 
to be taken as probably approaching neareſt to the true Lon- 
gitude. In particular the Moon's Diſtance ſhould be taken 
from Two Stars, or the Sun and a Star on each Side of her, 
as often as Opportunity permits, ſince the Mean of the Re- 
ſults will probably be at leaſt as exact again as either ſeparate- 
ly, I mean as far as depends on any ImperfeCtion of the In- 
ſtruments, and unavoidable ſmall Errors arifing in the Uſe of 
them; Errors of theſe Kinds having a natural Tendency to 
correct each other; for that ſmall Error which ariſes from 
the Lunar Tables will affect the Reſult from either Star 
equally. But the Error of Mayer's laſt Lunar Tables as cor- 
reed from a Series of Dr. Bradley's Obſervations of 9 Years, 
by Mr. Charles Maſon in 1778, being theſe made uſe of for 
the Nautical Almanac of 1789, and the ſubſequent ones, 
probably never exceeding 30”, the Uncertainty hence ariſing 
in the Determination of the Longitude can ſcarcely ever ex- 
ceed 17 Miles of Longitude, and generally will be much leſs. 

The Diſtances ſet down in the Ephemeris, afford the Ob- 
ſerver a ready Means of knowing the Star from which the 
Moon's Diſtance is to be obſerved ; for he has nothing to 
do but to fet his Quadrant to the Diſtance computed roughly 
from the Ephemeris, neglecting the Seconds, at the apparent 
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„ P 


[ 66 J 
Time eſtimated nearly by the Meridian of Greenwich; and 
direct his Sight to the Eaſt or Weſt of the Moon, according 
as the Diſtance at Greenwich is found in the 8th and gth; 
or 10th arid 1 ith Pages of the Month; and having found the 
Moon upon the little Speculum, let him give a Sweep with 
the Quadrant to op Right and Left, and he will find the 
Star he ſeeks for, if above the Hotizon and the Air be clear, 
nearly in a Line perpendicular to the Line of the Moon's 
Horns or longer Axis, or, which is the ſame Thing, in the 
Line of the Moon's ſhorter Axis produced. The Star is al- 
ways one of the brighteſt, ſo that there is little Danger of 
mix taking another for it, if the preceding Directions are 
carexully obſerved, The Time at Greenwich is eſtimated 
nearly by turning the ſuppoſed Longitude from Greenwich 
into Time, by Requiſite Tables, Page 38, and adding it to 
or ſubſtracting it from the apparent Time at the Ship, as its 
Longitude is Weſt or Eaſt of Greenwich. It will be ſuffi- 
cient if the Diſtance be computed from the Ephemeris within 
10/, or 20', for ſetting the Quadrant. The principal Uſe 
of the Diſtances of the Moon trom tke Sun and fixt Stars; 
namely, in determining the Longitude by Compariſon with 
the correſponding Diſtances obſerved at Sea, is ſhewn in 
Problem XI. Page 37 of Requiſite Tables. | 
The Diſtances contained in the Ephemeris were computed 


ſtrictly to Noon and Midnight, and thence interpolated for 


every Three Hours, according to the Method ſhewn for com- 


puting the Moon's Latitude, Page 161-163; except that the 


Correction of ſecond Differences at the Middle of the Inter- 
val to be interpolated, was taken ; of the Mean of the Two 
ſecond Differences, and at the Firſt and Third Quarter of the 
Interval was taken 4 of the Correction juſt found at the 
Middle of the Interval; inſtead of conſulting Mr. Taylor's 
Table, Pag. 248 and 249, which would however have given 


the ſame Reſult. But, at the firſt 12 Hours, when the Diſ- 
tances of the Moon from a Star begin, and the laſt 12 


Hours, when the Diſtances end, there being only One ſecond 
Difference inſtead of Two ſecond Differences on each Side 
to take a Mean of, this Method fails in theſe Caſes, and 
therefore the following is to be ſubſtituted in its Stead, being 
| derived from Sir Iſaac Newton's Solution of the Problem of 

: | | drawing 
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drawing a Curve through the Extremities of any Number 
of given Ordinates. Phil, Nat. Princ. Math, Page 486. Edit, 
Londini 1726,. or Dr. Horſley's complete Edition of Sir Iſaac 
- Newton's Works, Vol. 3d. Page 128. 

From Four Diſtances at Noon and Midnight com 
ſtrictly to interpolate Three Diſtances at the 3d, 6th, and 
gth Hour of the firſt or laſt Interval. | 

Subſtract each Diſtance from the following, for the firſt 
Difference, and prefix the Sign —, if the Diſtances decreaſe. 
Subſtract each firſt Difference thus found from the following 
One of the ſame Order, for the ſecond Difference : And in 
like Manner ſubſtract the Firſt ſecond Difference from the 
following for the third Difference; applying the Signs as in 
algebraic Subſtraction. Denote the firſt or laſt firſt Differ- 
ence by ö; the fitſt or laſt ſecond Difference by c, according 
as the Interpolation to be made is for the firſt or laſt 12 
Hours ; denote alſo the third Difference by d; and, @ being 
put to ſignify the Diſtance at the Beginning of the Interval, 
the interpolated Diſtances will be as follows: | 


At zd Hour of firſt Interval a + 4b — e + +14 4 

At 6th Hour of firſt Interval a ＋ 16 — {4 c + 1 4 

At th Hour of firſt Interval a + 3 b — F; c + 555 4 
Or 

At zd Hour of laſt Interval a +3 b —F, c — +55 4 

At 6th Hour of laſt Interval a ＋ 416 — 4 c— + ud 

At gth Hour of laſt Interval @ + 16 — ec 11 d 


In adapting theſe Formulæ to Numbers, great Care muſt 
be taken about the right Application of the Signs. Thus if 
b, c ord is Negative, apply the Number expreſſing the Value 
of that Term of the Formula where it is found with a con- 
trary Sign to that of the Formula, 

Let me add in this Place, that if in filling up the firſt and 
laſt Intervals, a new ſecond Difference has been ſuppoſed in 
arithmetical Progreſſion with the Two given ones, in order 
to take a Mean between it and the firſt or laſt ſecond Differ- 
ence, the Interpclation at the Middle of the Interval or 6th 
Hour will be had true, the ſame as if the above Formulz 
had been uſed ; But at the Interpolation of the firſt N.. 
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third Quarter there will be an Error of I third Difference; 
which will be corrected, by appyling + 14 d or third 
Difference, to Number found at the firſt Quarter of the In- 
terval, and — 12 d to that found at the third Wer of the 

Interval; equally the ſame whether it be the firſt or laſt In- 
ter val. ö 5 is | 
The Configurations of Jupiter's Satellites, Page 12th and 
laſt, exhibit the apparent Poſitions of the Satellites with re- 
ſpe to each other, and to Jupiter at ſuch an Hour of the 
Evening or Night as they are moſt likely to be obſerved, and 
ſerve to diſtinguiſh the Satellites from one another. Jupiter 
is diſtinguiſhed by the Mark ©, and the Satellites by Points 
with Figures annexed, the Figure 1 ſignifying the firſt Satel- 
lite, 2 the ſecond Satellite, &c. When the Satellite is ap- 
proaching rowards Jupiter, the Figure is put between Ju- 
piter and the Point; and when the Satellite is receding 
from Jupiter, the Figure is put on the other Side of the Point. 
The Satellites are in the ſuperior Parts of their Orbits, or 
furtheſt from the Earth, when they are marked to the right 
Hand or Weſt of Jupiter approaching him; or to the left 
Hand or Eaſt of Jupiter receding from him ; but are in the 
inferior Part of their Orbits, or neareſt to the Earth, when 
they are marked to the right Hand or Weſt of Jupiter reced- 
ing from him, or to the left or Eaſt of Jupiter approaching 
him. The Cypher o, ſometimes annexed to the Figure of 
the Satellite towards the Margin, ſignifies that it is inviſible 
on the Face of Jupiter; and the black Mark e, ſignifies that 
it is inviſible, being eclipſed in Jupiter's Shadow, or behind 
Jupiter eclipſed by his Body. 


THE END. 
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U „by Mr. Miiliam Wales, F. R. 8. alſo, A atalogue 


ol the Places af 387Fix'd Stars, in Right Aſcenſion, De- 


- Clination, Longitude; and Latitude, adapted to the Year 


( : 
hy 


1760, with their Magnitudes and annual Variations in 


Right Aſcenſion and Declination, calculated from the 
late Dr. Bradly's Obſervations : And to the NAur I- 


CAL ALMANAC of 1774 are added, The Reſult of a 
Series of 10 Years Lunar Obſervations of Dr. Bradley, 


compared with a Set of manuſcript Tables; Elements 
of Lunar Tables and Remarks on the Hadley's Quadrant, 


by the Aſtronomer Royal; a Problem for finding the 
Error in the Poſition of a Tranſit Teleſcope, and Two 
Examples of the Calculation of the Longitude from a 
Lunar Obſervation, &c. by the late Mr. ; : And to 


the NauTICAL ALMANAC of 1778 are added, Right 


Aſcenſions and Zenith Diſtances of the Moon deduced 
from Dr. Bradley's Obſervations; and Aſtronomical 
Problems by the iate Mr. Lyons: And to the NauT1ICAL 
ALMANAC of 1779 are added, New Tables for com- 


puting the Eclipſes of Jupiter's Second Satellite, by - 


Mr. Wargentin, F.R.S. And to the NauTIcaL AL- 


MANAC of 1781 are added, Aſtronomical Problems. 
By the Rev'd John Edwards, B. A. And to the NA u- 


TICAL ALMANAC of 1787 is added a Treatiſe, con- 
taining Dire&ions for making the. beſt Compoſition for 
the Metals of Reflecting Teleſcopes ; and the Method 
of caſting, grinding, poliſhing, and giving them the 
true parabolic Figure ; and an Account of the Cauſe 
and Cure of the Tremors peculiarly affecting Reflecting 
Teleſcopes more than Refracting ones. By the Rev'd 
Jobn Edwards, B. A. And Remarks on the faid Tre- 
mors by the Aſtronomer Royal: And to the NAU r- 
CAL ALMANAC of 1788 is added, A Deſcription of 
an accurate and ſimple Method of adjuſting HaDLE v's 
Quadrant for the back Obſervation. By Mr. Robert 
Blair. 


new Table of Equations to equal Alti- 


„ Where 


P 
* 


0 
\ 


w0 2K See. 
* Where may be had, ASTRONOMICAL OB- 
ONS made at the RoyAL OBs8ERVA- 


 SERVALL 
TORY at Greenwich, from 1705 to 1774, by NeviL 
MAasKELYNE, Aſtronomer Royal; with TABLES 
for Reducing and Calculating ASTRONOMICAL OB- 
SERVATIONS, by the ſame. Publiſhed by the Preſi- 
dent and Council of the Royal Society, in Obedience 
to his MajJEsTY's Command; in One Volume Folio, 
Price 258. in Sheets, | 


N. B. The Eight Years OzsERvATIoONS from 1775 ta 
4 will be publiſhed in a few Months. Price 20, in 
heets. op | * 


